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[ff^l 4] |»^^l 3SB«tf>fHai!£«T-&oT, 

m&mi 5] M^l 3 3B*©IB»^«-e&oT, 

Buta^2fa^#igii, ffimmmm&i&v&nT'm&j&bnt~-m<Dz9 

F©SH^J{cM^-rs^=3pX hr-^?:> fata** K©S^#|fiJtc|g»tfTT* 
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irffH^ i m&Tfm 2 fflo ^ y k n - Ati £ftfsafg z~7 t 4 Mzmm-tz z\ t 

5 n > t? a - # §s<frJfc »; BriB*gH»SSE#c 
ffflH-^J<Z)^ * U:*^ K©BB^»CB9-r5flt#«, 4 0 tf y hJgUlT* 1 9 2 t^y 

1 8 ] m&m 1 6 mm<Dmmm<bT*%> o t, 

K(Z)BB^I*I^tc««t^T7?, ^of&ffiSB^I^tc^ll-f S#gB^J^I^tc«»^J©W 
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wis— ai©* v is** Fommzm-tzmmt, mmm 1 mwmzm^tyy 
Kn— &mm. thx mmmmmfo iz mm t*nt=.z.iiz nm. t-r^ny^^-^m 

B&iB-^J©5? ^ i/^-^- K^1B^Jcd^$(DM> WfuSBiem^t-^x b? 

ytmizvx&z. 

wim-MOX? V^^b\tZ 5M&>±<DZ? U^-^- bomnX 

mmm^wftmmmit. 4 0 tr y bu-tx 192 if? h^T®f-^t-* »j, 
[if #3* 2 1] 9, x«2 offi«©#*&#sre*oT, 

^^titc^-r^t&lBM^-^ &m l 7r>f^8H*lt«fifU 

K0>fflJtf2f IpI fc a«ff T% fro ffjfB@H3« IrT ic £M f £ #@B#J# r&J tc © gp 

\zv bMT(DmmT-#zm'')%xz>z£.iz&^xm&T-*^MWkL. 
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mmmmtmmT- z iz^mizmnmn^^nzm 2 (Dmwzmvxm 211 
trfiam 1 mik &m 2«©>»Kn- am & m 2 7 7 jv iz mm t t uw u , 

1 Mi: LTtsta^-im, fffts^#J: y t«tam 2 7 t -f ;WCfa#$ tiT 

utafam ? r ^ Mzmm^nx^&mti^** hf-^, x&#«feffcffi 

B«fa-^J©T^ J m<Dmmz%sm~?Z>7-*r* Vr-Z J: u ^^v^-**-? 

©sH^JMota^^^c 

M^2 2fa*g<DiB^&T?&oT, 

lii^^tsr^; ^cDig^j'W#<Dia^^^o 

cit^«2 4] iff#^2 2immmnmx$>^x. 

m#&2 5] n*mz 4mm<Dmm^mx^>^x. 
s&sa-^jcor ^ j m&w&mzm-t zmm* 1 6 \*v ha±x 1 9 2 ^ v vur 
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(CM D 5/Vy XliSHS/vy >>iMcDM3r£^LT#£;ft£3££ 

-5 8 try h^T©IIf-^^ll^tsci:icj:oTlif-^icitu 

satam 1 MJ&Ztm 2 IfiCD y F n - A 'ft #1? ISfSB— ^J© T ^ 7 H©S^J & 
Cii^iitST^; Bfe<Z>S!#fflHR<Z>flBJ*£&. 

o 
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lifr§B®fgim«tf-LTii«fa^ 

BfrfB^^^trffBrL-iffcffffB^^^ h^-^X«trffaMT-*-^©^^< i: 

[M3 3] M3K X«3 2fB«<Z>«*&#&T*&oT, 
B«SB^#«, frffa^X h^-^ X&iiirfaiMIir-#£, fagaT^^tf) 
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n 1 mp§ t l t «« 1 a a - if mtmmm «fc y str tarn 2 7 7 -y ^ iz gain $ n t 
utrffani 7 7-r;i/{cia^$tiTv>^trfia^= 3 rx h-?-*, xtttarasMfi 

tiffin - Ftc&ttife^- i:5:#ti:t5I»f©tfim 
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m#m3 9] m#m3 8Mm<Dmwmmm*mx$>^x. 

[0 0 0 1] 

MitJDNA (t^^U Jfr&» : deoxyribonucleic acid) X«R 
NA (UsK^lft : ribonucleic acid) ^<Z)«gfc©4>fc < fc*i-SP&#J«'rS— #1 
CD*? l/^ K<Z)gg#Ifif#, 3Ui#> A? St 2:*— SPSrH^-rs^J© 

zmife?&t~to<Dhf*?*x^T)i'£Lxftm&mmmm<D&ffi*^ znmnm 



i o 
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[0 0 0 2] 

K, fttf^S l/**- KJC-etl-rtlX^A, G, C, fttfT&ftfysS 

TSX £&Cj;oT> f tlftl 1 ;H h (=8^y(>) (D^* hf 1 - * T?^*>3 
ftTV**. -£<Z>jglHi: lt-o©DN A(D@H#Hi. £fltE£^& 1 *ftf>Ml=r#: 
©«lO|^(Z)-*©«©5C^ 1/*^ K (nliifS) ©BB^J&JB&^A, G, C 
, T (Xtta, g, c, t) ©-(prtl*^*^- il{CioT> nrW bCD^X h 
^-dfT^SJlTV^fc. IH^IC, -OfflRNA«f5 1*©nI©5!^l/t 

[0 0 0 3] 

I5f»?? I/* 7- KCD@2#J-e&U> *t)^S^2 2 >£<£>DN A© 

mmt, ffi5 0 0 O^M©** v** K<0BB#I*£&Sfc«>, AFI©#Mft*© 
DN A©HJ#[fcJ:, ^2 5 OM/H 0M;U htf)^* hf-^t^t-t 

#T*££o JSiC, -A©AW©£8P0)DNAfiN8 (^M) l±, *&3 0ttflS©5t 

[0 0 0 4] 

dn A<Dm^i<Dmmizm^r. dn A#<z)#$r©itfc^(z>'ff#ic«r5^ 
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2>rt#9t*mf&-t&2 OWMtoTS. JWllZ* Hlfc^SB (3-Letter Code) T* 
« -etl-? 4X3 JC^ (WiifAla, Cys, Glu*) fflf^hf-n^ 
tl> — *^*SB (1-Letter Code) T*te ^tl-?4x 1 J?0f^X h # (Mx. 
«A, C, E$0 t?«StlSfe«>, nffl©T^ y|ft<fc»;«sS^>^^«©B2^Jt± 
, nA^f hfflf^ hr-^Tf^tr fit, a*tf>#>A#H& 

, ^*i«b©y ^ swttfmz om ioo o mmmffife&mfrT'm&iztifc*® 

[0 0 0 5] 

u j: e> n t z> mm] 

^Z>t>\ r4xP>©DNA##&^dpX h7 i -^©0-e#<S4?)Sh, 15(1 0 0M 
[0 0 0 6] 

1S©D VD-ROM(digital video disc-ROM) X * © J; ■? izB A fciB«& 

»«e*^ <b iwi < & u , #m&isiw& <ftz>n^o *hsa#&s 

a 

[0 0 0 7] 
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e>4l£#> m&OM^nmis XT ACDjI-fmgtei^ifVA 1 0 0 k b p s 
[0 0 0 8] 

dna©5!^ K©BE?a#MxraMA>f h (£^ifc-e£$ti o o^^:^) m 

[0 0 0 9] 

^S*J^DNA(DiH^Jil. ^S*f*(Z)DNA©SB^J^©r^^fflmt-^ai5^&-9-- 

^■tZ>%&i$3%Xht\Z> 0 ^*U£, l^SSNP : Single N 

ucleotide Polymorphism) <D RTtg'ft £#?fi-T -5 =fc O &^§-£(C&i!{C& £ £ 

& j& & ^ m ? z> jc ^ & y ^ tra w&m t. & u , ^ < & & v % e> 

[0 0 10] 

^#^M^liil^llI^5:^LTDNA'ltf|$:rL--tfCii#fci-^«^lC« > T*££ 
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**^f=;i/#&KTf»S. n-ifMT'tt. H#fc$tl^DN A'MtC^x 

v -^ttfM^fr i£ o ■fr*m%\z.mW? £ £ 3. i: ^1* L _hfB©#^Sli R N 

[0011] 

£g|Stf) D N A (DS?iJfiSI©f^^i t^^oT, M * © # > r? ? f| ©IB 

A ^7 f|cAl2#J'fi#(Z> |Wf— & &C5tfgT*£ £ ^ * t- A t) Ml? & & o 
[0 0 12] 

) \° v « ^ <d - n <d y ^ j m o) m m fit # & x ^ & e # 4> & v > t-* - # * t? i a m xn & 

tt=.. *mwiz, 20©** F(Dmmmmm±. xiz2-d<dt $ jm<z> 
mwm m m ± <d m - * & & v ^ ^ - z * x mmm ^ mu x % z mm # m%. m m 

[0 0 13] 

mm^p^^-^mx^-^izmmx^^^^^^^ji^mm-t^^ii^m 

[0 0 14] 
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t: =l - # m & m y «r te * t a ft & mm ? s r t & % s m t -t & . 

[0 0 15] 
[0 0 16] 

[0 0 17] 

JW*»**»W»Cj:nii, *<D-$f}<»Z2 K&> W^tfDNA (deoxyrib 

onucleic acid) 1 — < t =fe— SP, X 

ttRNA (ribonucleic acid) 5 1 ^J®M-£#©&(&4>;fc < £ BUT? 

fit, ^o-wzv uxrwmm*. Kleins* 

tit, DVD — ROM0J: o &^WJtGD$£'ffctf)'ft!UC, CD-ROM, RTfy^ 
[0 0 18] 

£ £ fe fc£«K:Bi#MIMg©#i|& &fr e> £ £ ^«T«g 4: & s „ 

dp-n-K (ASCII CODE) , gPt>:£^A, G, C, T (XttU) ©Mtl^T^^ 
*lSfc«>, l/tf* K&6 tfy hJKT^-^T^rfcJC.fcoT, t*-* 



1 5 
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[0019] 
[0 0 2 0] 

oop^cd l*cD^©^SPX{i-SI5T$>-g)i:^{c, f©4»? ? F*<7)S 
vUC$IIS£!fr& 2 3t<Z> 5? # Ffc-eti^tiSVUCbfy hyKjfgCDMUC&S l*f 

k £bin(k)£ IT, iitf02fflDNA (5) (C^f <fc 3 tC Tf- > Sr^-fr* 
^l/^f-^F (7 A) £bin(00) T*mLfr££. -£*UC*f L T*B*i6U&^ ^ > 
fr2*U*-^F (7T) £bin(ll) T^f„ ^*T — > ^^"t? 5C 9 XsJsr^f- F 

(7G) £bin(01) -£^L£h£. -?-*UC*f b T*8*ilft& F is y 5? ? b 

F (7C) £bin(10) Xm-t* ^(Dffim. DNA (5) <E> — 5? ^ U^"^ 
FCD^ (6A) #bin(0001101111--) (=BNAilt§) 7?^t£*lT, -^tlilfB 

ffiWteMJjw? (6B) 2mm<DT-* bnbi*, n 

[0 0 2 1] 

^#J&l^rtii (message digest) 3<Z)i£^lft&^jfilfte. 

> 

16 &fl#2 0 0 3 - 3 0 1 7 0 2 2 
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[0 0 2 2] 

fcgtc, #1©* * K-CSBfllJCW-TSflNI^ 0 tf<y h£LtT? 19 2 

b?»y hPAT<n&Z<nWL¥&ltemffimr*m-*Z. LV^ 2 5 {@J^-t<Z> * ? 1/ 

Ktf)ge#Jtf)^3fX H^-^li. 2 0 0 tfyh (= 2 5 • 8 if y h) J£*_t&cfc 

sfcA, *<Dnmmz 1 9 2 t?*y h^r^tsiiit, f^^hf-^^'j*^ 

Sm-^lCtt. M^JffiCD^$li6 4 tf>y h©fl3HR, BUt) 6 4 £*>y K 128 fcf^y h 
, Xtt 1 9 2 Ify h#M£ LV^#x.<b*i£o 
[0 0 2 3] 

* fe> M^-ii^wic^A^© d n a <DBe^fH4i sr^Mtcjcs vxmm-t z <k e> 

ft«a&*£tt, mi^APfc l 0 0tAiIi:«gt5i:, f fflDNA©S?!l 
l 0 10 ilU{c=fe;^-2> o J€ic, ^«»fcioo«I«f:t6i:, 

i o 12 (= i o 10 • ioo) itu, bp*>^j2 39 * 86 mv&s±<Dm*m2> 

&mtf$>Z>o £©fe«>icti\ 0 \Zv hfiiLfc<Z>:R3£t-*WiJ:v*. 
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[0 0 2 4] 

X N^-^XliUt^-^tCMD 5/Vy i/=Lmm. XitSHS (Secure Hash St 
andard) /\y */=L&&<DmW&&LXm& Z.£&"eg& B Z.<D^i$, MD5/\>y 

[0 0 2 5] 

©sm&fittW^tiftiS-efe l 2 8 try NmB^B;RS#&«fc3*i<&i:#Jc* 

N A CD 2 * l/^-^- KCDiB^J^-TS i:, 10 0M;H hSStC^^fS^Jfe-r- 
[0 0 2 6] 
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mr-*A (i, j) izwtmv. mmycD^&MWkT-tiz&nmc^mmw 

Ijmizmi&mM.ZMlsTmimVUsyFU-J* (syndrome) MB 1 (i) , 

i2i© %/ y k n - <ummx* ^ <D-m<D * v u wmn zm-t *>(dx*$>z> 0 

[0 0 2 7] 

^(Ci;4x^, mz-iXmi iZi5k-?®ft9-3r?s hf-3fT (i, j) £il#>£^=apx 
Nir-#tf)<fi$B<Z>*SP#£, flff*.tf0 9 fc^ffl l,1fi(Z)S/> Kn-AfiffgB 1 ( 
i) , B2 (i) , Wl2i©i/>Kn-AfiC (j) T*m-tz.£.tfXi*& 
a UttWic, EI7(7)^^x h^-* £gB?'J#fa{CNM ( i = 1 ~N) i?, #NSe^J 
^fnHCMM (j = l~M) <E>gP#^3fX hr-3fT (i, j) IC##JU #3P# 
f^hf-^T (i, j) #1 6 ffli>ffl 5? ^ l/^f F©f ^ ^ h r - ^ $:^tf 

[0 0 2 8] 

DT 1 = 1 6 • N • M b) — ( 1 ) 

3£fC, l/**f- K£ 2 l^y h©-?- &gP3^3f* 

h^-#T (i, j) tt, ^4x-?*l3 2 tf-/ hCD^I^-* A (i, j) fC^m 
Fn-Zvhf#B 1 (i) , B 2 (i) , C ( j ) =&3 2 fcfy b<Dr- 
#»J#[«Jtf>^> Kn-ivff##2?!jB 1 (i) , B2 (i) 
isy Kn-AflNBCD^-^MD S 1 1±, J^T<2> «fc 5 fc&£ 0 
[0 0 2 9] 
DS1 = 3 2 (2-N+M) (fcTy h) 

= 4(2- N+M) (/W h) - (2) 
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tot, ^{CN= 6 4, M= 1 2 8 ft ( 1 ) 5«t>* (2) ^J: 'Jf- 
^IDTI, D S 1 l££A~f<D& 0\Z.f£& 0 

DT 1 = 1 3 1 0 7 2 ( h) =13 0k;Wh - ( 3 ) 

DS1 = 1024 =DT1/128 ••• (4) 

Kl/1 0 0;g&lCffiStT*£5 = 3CD*§^ MitfAFlOUOMODNA 
©SB^Jtt, 5 OM/H N~2 5 OM/H h^^^^^x hT-*xm-£ftZ>f~&> 
, ^#)-£<Z>7^X 5 0 0l~2 5 0 0 M@S<Z>^n y * IC^frj U & 

:/n>y Kn-A'ff#$:^:5?)^r iitciioT. ^SP<DS>> Kn-A-W^ 

(D^-zmit^ftT** v^-zomz 1 /i o o§e hp^> 500 k;u h~ 
miy^^^<DXo^m.m<Dmmmm^^hx^mm^mmx^^t.m^ dv 

D-ROMi »J fc«fi(&^fcV*CD-ROM^©gB®#ftoCfc&1$&i5 oTfB^ 
[0 0 3 0] 

^mz&mzmim-nmmT-* (Mxiotss^ht-^a a, d , 
a (i, 3) , •••) &z$m2mv>mm7 : -* impntmrn^^o^m^-^A ( 
i, 2),A(i, 4), •••) \zftvyt=.h%. *<D%ii<Dmmz. ffife<vmm.K 

#A (i, j) fcstfyh («i«s = 32, s = 64^) HtZU, ^<Z)^2& 
Kit-Mil LX?k<D£oiZte£ 0 
[0 0 3 1 ] 
K = 2 s ••• ( 5) 

£&Xi*Z> 0 



2 0 
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<D*<Di/y FD-Afi (B 1 ( i ) , B 2 ( i ) , C ( j ) ) tCfjS^tt, 

tfi&ftm<D-W(DX? Kcoie^J (tf (i, j) ) <D2ffi.<Disy Kn-A 

ff# (B1F (i) , B2F (i) , CF (j) ) -£ <D 4 jffi© > KD 

tfe2E2Mfc©Hiai£OT, H7©l6fllffi^f<Z>S/>Kn-A1t#««H8K:, iioo 

&mm (b i (i) , b 2 (D , c ( j ) ) izMLx, mi i<os/> kd-a 

fi*$R (B1F (i), B2F ( i ) , CF (j)) fct, B1F (1), B2F ( 
4), CF (16), CF (17) ©tttfU&Sfe*!), fft&C^fcUt, 0 
1 OCD^^X hf-^TF (4, 16), TF (1, 17) #0 7<Z>£!ftB2 

[0 0 3 2] 

r©|^{C, SM^J^M«ioTV^SSP^S:a:9-3- K (error code) 

^^r-#(7)&KCD;(rtJM3¥<fc l .K MHB?'Jc«g|^-# A (4, 16), A (1 
, 17) , {>^l»f^hf-^T (4, 16) , T (1, 17)#lE5g 

^^SNP (^3yt^£#M : Single Nucleotide Polymorphism) «;£#§BJ3tC J: 

[0 0 3 3] 

01 Qmm^(T>iiO\zm^^ Z-DCDnn^fr'r**. hf-^TF (4 
, 16) , TF (1, 1 7) IZ$%2> «fco&«^X^-3- K (J^T, r/i-xh 
15- (burst error)j fcBf^) -5 #@B#|#ft0>^> FD - A 

tC 1 O (HP*>, B1F (i) £B 2 F (i) HCDffi) (D&T*$>2> £-? 2> H 
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&*«>«^t>ytc, @B#j#rSJ (##J) T'Mx.«tu^^h^^^(D2^©«T r 

-r & - # Atf'pft < & s cfc e> tcjg^i- ti « «fc v %. 

[0 0 3 4] 

*9tsiB^*5t»jise (4) i:, d©BBWfSi*5i»;siBT?is*ste>nfeBB^i© 

tiNSfc-r** hf-f^Ltil 7r>f;i/ (19) JcSB»-r«lli3H»#® (* 
f>y^i02~i04) -£tf>il l y t^imd^-* * h^-# £ *J fc^fcw? 

fi&l277^;b (20,21) (Cfa^t-^m2fB^#m (*?V?1 05- 
10 7) £*m-tZ> : b<DX'&Z> 0 rWCiot, #&W©SI^Jft#©fB»:fr85# 

[0 0 3 5] 

KJC*f LT£V%{C||&£ 6 tf y hJ^T^Rffi^-^fefffy Sialic J: o 
1 ©Mm^^LTIgllKZ)^^ KD-AfiS«S:*«>Si:*lC, 

7 s - # jc ##H5 ic ^ © # i«i tc as 2 © m.% & b r m 2 jib <z> 2/ > k n - a mm 
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[0 0 3 6] 

3.-^^*31*; RTtg£SHl«#-e&oT> -e©— #i©*# F©se#Hc*fj& 
-rs^* h-?— # £ y fc^fcv^- ^©— #j©* 9 \s*=f- f©@e#rc 

D-ROM, CD-R4$©ftV*»#©&V^#&^;BT?g&o 
[0 0 3 7] 

-£©-#!©** F#2 5*HJgU:©** I/** 1 F©ffi#Pe&S 

[0 0 3 8] 

SU©#I£LT, ■?■©—#[© 2 9 F<DmFttZ.ftm-t2>"T-*rX hf- 

f?#lC^©#SB^|BllcSl ©St»fcilgUTS£lilfl©5'> Fn-MNS 

£ & ic , mm © ^ © ^7-* - * tc K^a^mn^mzm^omM^m^x 

£*l£ = ^©fE^#£Mv^^<h fC J;oT, fllaifcC 2 o©^**©* * U^*^ F 

»£■ tc & * ti {c ^is -r £ @h ?u © m ft & n e> z. n # -e ^ s . 

[0 0 3 9] 



2 3 
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(2 a) ^©-#1©** i/tt^ F(Dmyi<DM2<D'mm. Mto^m 

$©M^t>^©^^^^M^(Z)'ff#$:g0KLfcrL-if (2B) <fcU, ^CD^r 
h r - ^ Xiif ©Mr - ^ < £. ^-m^mmzM^ ^mm^t 

- # <z>*t> * < t % (D>mm * -r & * <d t* $> & . 

[0 0 4 0] 

#) J:»;Ay2/3.B5aK:j:oT5l»Sj'li (message digest) fcUffiU ^<Z>g$HB 
[0 0 4 1 ] 

tf*rL— f ®«l&f J; 'J f ©4 iX© D N Afflict iliA b 
#J So fit, r©SB^J(D^$, &tJfll*&lt&-Y h_fcT* 

« ^ if -5 a* &®*t % ^mmx*mwv # « . 

[0 0 4 2] 



HiSE4# 2003-3017022 
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££fc, -w£lx. ^(Dm^wftmmmz. 4 o\iy v&>±x\ 9 hjs* 
mwmm % t vmrnmrn zir u x mn^m^miz u x & < r ^ t>m z l ^„ 

f©M*«HB. ©@a#J©:R£ OD-ft&tc, ^-© J: e> fCMxJi-£©Se#I©5fcsS© 8 

^t>*^©8M^«@B^J$:J:l:^^^3i:tCJ:oT, |Wf — ffi©5tfi[£ «fc 

y sjcfr e> r i: #t* # e o 

[0 0 4 3] 

Xa^iCMt5f©Mf-^^^17 7>f;b (19) JC|B»UT««p 

r wmpijjfaizmmnx. fr^^nmnismz&^zimm^mzm&mo) 
mfrT-zizftmi,. *<D®ftT-*z. *n?nmmmM<D*? ux^Fiztt 
Lxm^izm&z> 6 tf v vskynWiWr-* zmv^xzzmz ±^tiif- 

HMl2l©i/>FD-Affg$:^27r-f;i/ (2 0) iC|3$§bT^ff 
U miSPBi: LT*©rL— iftt, y *©'&2 7 7>f ;wcSB»3*i 

v*Ttfcl£2Mfc©^#J©5t * I/**- K©SB#f© I*© -€■©#*&#©—#[©* * 
K©SB^Ji:©fflai9SS:#^b, r ©=mSgP©@B^J©^7C^T^^^^-^ic, 12 

are*: LT-e©n-im-£tf)#y&#j: »j-e©n 7 7>f ;wcis»3*iTv*5-t© 
t^t, hf-^, xtt*©«-fiS7 s -^©«© j e-©BB^j©«7B««7?s&v>as^©fli 

$6©H«$:S^-r-Srii^M* bVN„ 

[0 0 4 4] 

(DmmmmziftLxMftmx&m't s^t^t'is. fit, >>> Kn-A-fM 



2 5 
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KO- Aff$g<Z> ^ -e tt^gp ©iEfiS & -7-* - # #«7bT? # & tt, ^fcT' £ & 

[0 0 4 5] 
[0 0 4 6] 

-Zfc^SB (1-Letter Code) £?Te> %<E>£1-£ 2 0 «^(£> T ^ /* gEtt, 

tl-^tl 8 fc? y h©7X^-3- K (ASCII CODE) , ]5C?TttMx.«A, C, 

[0 0 4 7] 

(codon ) iCj:oT^$n^> 0 r^tCilT, ±fBtf> * ? I'sr^- 
^-^•{C, 1 o©it^n K>&6 tfy hO^r-Zr-mZftZo fit', 



2 6 
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45^3 K>C9 6 fc? y b&^-ZZ, Mfo-t&T^ JWt<D 6 h<DT-* 
LT*>«fcV^ Z.<Dm&K\t, ffife&TS. KPt5> 
(degeneracy) — #J £ L T&T ^ J # CD ft 

[0 0 4 8] 

<Dmn\zm-tz> ^^mn^m-t^^^ vr-znWL^wtammm (mess 

age digest) "e^tl" &CD-e&S„ #I;U£/?r5ecD A y ^^-B5i5c§:ffl ^CD^ X 
£® (SEE) -e#£ 0 MtC^cD^*;* h^-#£liAL£:i-1f:tf, iAlfef 
[0 0 4 9] 

3CD«-£\ ^-CD-?!JCD7^ y®E(*2 5M«i:cDT^ ^ ^CD@2#JT*&£ £%iz, 

^<D-mo>r^ jm&mmz m-t zmm.*. i 6 hj^_t-e i 9 2 ^ f^tcd 
©^^•«bT io^(=io 5 ) mmnmnnt>nx^i). MmwmiL^x^ 

[0 0 5 0] 
1 o 5 =2 16 ' 6 - (6) 

3tfBT** 2 0 0 tf-y hJ£*i:fC&££#>, 19 2 tfy h J^TCDg^jMcD-?- 



2 7 
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[0 0 5 1 ] 

f-^C«AliMD5;N»;S/aH» (MifSHfitt 1 2 8 fcf y h) , XttSHS (Se 

cure Hash Standard) /vyS/aWSfc (JUKlffitt 1 6 0 fc? y h) <Z>mil£i£LT« 

[0 0 5 2] 

©ffifll 5f=lrX ^(0 7 ^ ^©IBM^ftK^M^ fro 

[0 0 5 3] 

X h^-# SrlB^l^tCNffl ( i = 1 ~N) T\ #BB#J#fttCMM (j=l~M 
) (D3frT*X br-ZT (i, j) #Mr^^hr-^T (i, 

[0 0 5 4] 



miiE# 2003-3017022 
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D T 2 = 4 • N • M ( M V ) ••• ( 7 ) 

*(D®ftT*cX h^'-^T (i, j) &-e©t*»f-^A (i, j 

) m&T-XA (i, j) Ii-ett^ti3 2 tf */ hc&ifctf^-* 

i/> Fn-Af it 3 2 if-v h©f-^i:^5 0 #fB#I:£[Bltfv>> K 

n-A<ff##2?rj££i:t-££:. i/> Kn-Mi©f-^iDS 2it j^T© 
J: &C & -5 o 

[0 0 5 5] 
DS2 = 3 2 (2-N+M) (fcTyh) 

= 4(2- N+M) (A>f b) - (8) 
t£oT, ^:N= 1 6, M=16itSL (7) ^jftOt (8) U^-# 
1DT2, DS 2ttJ^T<DJ:e>&C&£ 0 

DT2 = 1024 (A-f h) - (9 ) 

DS2 = 19 2 (AMh) =DT2/5. 3 - (10) 

l/5^Cj±^T^^> 0 M*<Z># ^/^H^gH^f©^* h-r- 
*lil k/U hgMTFT*&&#, M/Ltfl 0 0 0 0gIlS©^>/^I©r 
br- l 0M;W h®SK:*S. z.<Dfflzi/> Kn-Af# 
Srffl^sz: Victor, a«iaj»&^LT«^WT?JS«»3&«*«:3ai«"tSii: 

[0 0 5 6] 

#(c, ©^©^m^-^©#^f©^^-^ &^ti^4x^(D#@H^J^f6l 
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[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

mmikfci® mm) -t^(D^^^^^^)nzmmLr=.^(Dv&^ 0 int., 

'J^*; ^^.BIIgtlCfcoTil^lit (message digest) £HffiU r© 
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[0 0 6 0] 

£ ;ft T II £ i£i&-r -5 3 £tc J: o T, IAL £B^afit##IE5i & % © t? & 6 

[0 0 6 1 ] 

[0 0 6 2] 
[0 0 6 3] 
[0 0 6 4] 



3 1 
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ZL(DW}^. -£<£>^3fX h^-^l*, -e <Z>/9f5t<Z> =1 - K©fiStC 2 5 ffiVUKD * # 

mittm-tzt-tbommt. lki md 5/^v (s*?me«i 2 str^ 

) , XttSHSA>y^ailS[ «ffiti 1 6 0 t^>y h) fMtl.^i:^T^ 

-So 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

femm J: y *> 4> & v >ra»© a - f^- # & -gr t? ssir© ^ * * t> ^ - # t ic#gf u 

[0 0 6 8] 
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£0 tot, CD- ROM^7 *?© <fc ? fcJtfSW^*©^*^ 

[0 0 6 9] 

Z.£.t>m$.L^a WXiXMD 5/\yi/3.MmZ. 5 12fc?yh (64;Hh) © 

gP^** h^-##©M^ffi©itlS#W^C&£o 
[0 0 7 0] 

^©DNA (t-'^-^t^ U : deoxyribonucleic acid) (7) V K ©SB 

o 

[0 0 7 1 ] 

01H *M©3>b a a-^>>^TA2AOft»Sf^$:^b, Zl ©EI 1 ICfc V\ 
T, 3>^a-^>XfA2A0Wi CPU (tp * SUMS a.- V h ) , R 
AM, ROM^ffl^^U, &0V\- F^V x^l£ffi^©fBiiI£e^£&£'fi# 
Ml^fi 1 0-r&«„ flfiMHf 1 0&C&, ^rtRAM (VRAM) 1 1 £ 
^ITCRTf^^U^i^^^IIl 2#gSM3*l£fc&lC I/Oi 
(AtB^^ff) |E^te& CD -Recordable^ * ? (J^ 

T, TCD-Rj 16tC#t5f-3f0ftM> &tfCD-R^CD 



2003-3017022 
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5#gs&<*jnT^<5. mmt&mmm i o Kit, i/o^-^hu^ttic 

*«*©ffi*i6«fc UT©iE1*^:fi#ifci ogam hlSM^r-rx^iti 

[0 0 7 2] 

*«©fifi«isfii o^©7\- Tstrnmiziz. ?«>cd-r/rwk 

7>f K15 ^/rbtt^U-f-f MW±9tCDN A<D@E#J 

o CD-R 1 6^*|§0^(Z)fH^#:{C*f-jSLT^^A\ fE#8£#: £ L T 

, CD-R^CD-ROMOffiC, 7 l/^f i/zflVrJ ^ ^7 , 

ftfiB&'r-f** (MO) , ?*JZ)\s\Z'r*'rJ 79 (DVD) , Xitn- Kt-V 

7?mm v*jT\sxmmT*^z>v-;Mzmx.hfrtz.ib(D) 

[0 0 7 3] 

fiffWl=£ttl 0fC{«K, ^##C0A^^*^bT©^-^- Kl 3, jtf 

v?X2 0 4&. mmmMl 2©^Bffi±©*-V;i/©fittS:^tSf^S: 
»fe"r*«ffi##»^*2 0 7, l^tflfiSffigtSiWln^^ K 
^S:^tSt«)0^>f'yf 2 0 4 a&tf^-f y^2 0 4 b (M^5§^IS« 
) &fli;tTV>& 0 ff$^I18l 0, V R AM 1 1 , S^|12, df — ;J> — K 
13, 7^^2 0 4, I/Oi--y M4, CD-R/RWK7^^1 5, fi£4C 
f^^ill 7, j&tfafl|1W»3.-y h 1 8^i»j3>hfa-^ i/^fA2 A 
*««^S4XTV>S 0 t^l/-f -f >mfAfcU*{»lt'liWi nd ows ( 
Microsoft Corporation (D&mMWd S:ffflLtV^§ 0 Jr^V J y >f 

J/^fAtlt, -£*U^0>UN I X (X/Open ®&&j&80 „ OS/2 (IBM 
Corporatin <Z)g&j3flQ > Ma cOS (Apple Computer <Z)£&ftfi0 , Xtt 
Linux (Linus Torvalds (Offi*X»MffitX) ^fc^M^" 



3 4 
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[0074] 

2B, ^tJf^|l^m<D#<Oif-/^* J ^5^>fcrrL-^S/X^A*^^$4^TV^S 0 * 

lfa-^XfA2A0Mf^DNAfiO|t|&f T*&»j> 3 > tf 

a-*S/^fA2B©3f^f*«f©DNAfi|*Oi-f ()»A#) 
T, tf<D3>^a-^^fA2BC!t ^ a > tf =l - # A 2 

AhBi©DNA©|i!#ii?:Mt§fci?)07^'J^-^3> • zfUtf^&tf 

[0 0 7 5] 

ST, *M©3>tfa-^i/XfA2 Atf>'fjHi#t.3S=gfil OfCte, I/OrL- 
y h 1 4 &fl-LTDNAtp(Z>— #l©3l* i^^- K©HI#f (Xtt^»©HH^J) £Sb 
^&£:*?><Z>Be#Jie#^y^S£ \sT<Di/->ry4J— (DNA Sequencer) 4 
3*lTV*&. i/~^r>^-4tt, (Sanger method)(C 

■ frM&o -9" MjUtJCWll (Maxim D. Frank-Kamenetski i : Unra 
veling DNA (the most important molecule of life, revised and updated), tr 
anslated by Lev Liapin, Chapter 6 (pp. 59-70) (Perseus Books, 1997) ) &C|Hf7n 

*£I/OrL-y M 4 5:^LTf«aitl 0IC«#&1"S. d*WC*f LTtit 
MS^«l Oli, DN AOffi^Jft^^atSfe^CT^'J^-^a > ■ 7u 
y^&lzm^^TMT&MMZfiOo 2/-^r>-9— 4 ©fS*) »J IC, DNA 

&t>*RNA (U : ribonucleic acid) f ®Ii$:«^t5^j0)l^ l/t 



3 5 
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[0 0 7 6] 

mmmmm o«, s/-^r>-«f- 43^e>«#&$*ism^©DNA(0 5i^ is** k 

<Dm?Q : k7jk-*'r*cX b*-**mm,*J Tstmni itpv^xz-yr^jvi 9 
-#&CMIU ^^tt©i«r - ^ 5:i^rV ^ ^ ifi 1 7 <7 - * > f 

y r^fjv 20 izMEm-ts. uT&mmiz&^x. zmmm^m^it bin 

(k) T?, 1 6 5ijR^(7)«ktt hex(k) t«t%©i:t5. 
[0 0 7 7] 

r<Z)^, DNAI±4^<Z>31* i/**- K<fc »J*J«S*lTfey, 
4*^^StlS^=ap^ h-r-^tf-ett, Hii:lT7f-> (adenine) 

I/**- K, ¥T — y (guanine) J> V V** K, 5>hS>> (cytosin 

e) &-£tf5t? l/*^ K, (thymine) fc-g-fr * ? \y** Ftf-etlfft 

ifc^A, G, C, MTT^tlTV^o fit, l£^A, G, C, 
, ^-#±T*ttf *lf *lhex(41),hex(47),hex(43),hex(54) J: 1 h ( 

8bf^S) C0TX^r-7-*-^^#JU ^tlTV^, £ R N A CO^-^JC li, 

*$ y&Stt? V \s** Ftf)fS;fc> y fc?^S/;b (uracil) ? F# 

, ifc^U (hex(55))T^t$*lT^-5o fi£oT, nl©?^ l/tf F©S?iJ$:^t 

Ftf>@B#Hi, nf@tf)f&« (T^-^. ?T=->. isbisy, ^> (Xte^S/ 

;i/) ) (Dmmn&frte-tzntmzzo 

[0 0 7 8] 

*-$vm* a r^p^fc. dn Afcs^Tte, i*f<z>i&^ (y*-y&&*$ y 
) *«5VNjc*B»wt?&»;, »!!<© i *hz>J6£ (ify-yjfc&is b^y) tfswcra 
iKf-esa. fit, tB«w*:iass:^rtf i*f©5i^ i/^-^K&^^icffiwwT? 
^5^lt, i*f©:5:^tcffi*t«rfcs* l/pt^ f, m^Tr-yz^tiz? is* 
* FJkTf*$yZ<gti*t is** Fic, sv^ctfy hR]g(Z)if5£&fc;fc£ mof 
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* V i/ytf- FAX**/ b yy^^tiz? is** Rc, smcif y hjK«K<z>»^c& 

-^©Zfc^A, T (3U±U) , G, C, £^n^4xbin(00),bin(ll),bin(01), 
bin(10) £SHfcLTVA£ 0 
[0 0 7 9] 

<|gl> 

^l^^K 2tf-/h(Df r -# 
T^-^^t^ ^ R (A) bin(OO) 

^> l/tff 1 K (TXttU) bin(ll) 

yy-yz^ftz? v** K (g) bin(oi) 

l/^-^ K (C) bin(10) „ 

[0 0 8 0] 

SCtePgJt ^ V U7t* R£bin(00) , T^-y^^ti 

•% V U** F£bin(ll) £-r&2>\ Xit^fT-y^ti^^ R£bin(10) 
, i> h^>£^fr:*^ b:*^ K£bin(01) £:LTt)J:V^ ^tlJ^fC 7f-> 
fc-g-fr* ? VJt* F%.tf?-$y*:^tiZt7 l/** RfC, 1 ^fO^-^binCOl) ,bi 
n(10) SrflfU^T, ^T-^^-g-tf^^ i/yt* K&tfS/ l^>>£-^fr:z* 
KIC l^f©T r -^bin(00),bin(ll) £irj ij -5 J: O iZ IT & J: \>\ * fc, RN 

FUmC?-* Sly ^Ttili<J:VN 0 
[0 0 8 1 ] 

o -€-0O@B?'JW#li> NCB I (The National Center for Biotechnology Inform 
ation ) i: UH#$c$*lT V 1 ^ # x.^f^->( h 1 (ftp://ncbi.nlm.nih.gov/genbank 
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/genomes/bacteria/) J; 'JA#lfe^ll (Escherichia coli: E. coli) ©D 
[0 0 8 2] 

®2&C£^T> D N Aft^- 5 ti, 1^©1^M6A, 6B (—M^itA;) 

7->&^t?5?# Is** K7 G, 5/ h 3* K7 C\ &t>*^ > 

Z&tiXV V*?- K7 T <fc 0 &S4i|«^<Z>*? K©BB^JTf*»;, M©1 

1=?#<Dgi 6 B #|6 AlCjfrLTffiffiiWfc:*? l/tf^ K©IWT?»5. CK&EUC 

HP*>" AGCTTT- • • " CDjSC^jOD^-^^^lftStlS. -£-fttC*fLT 

, ti«isiott -eo^**. hf-^ &^<^)<fce)CNffT*M^i (n, m 

l*2U±<Dmm V\ZftmVt=.%L, &7WW(D$:^A, G, C, T 

, Rff-f tbt©/t>ft'J-f-*BNA ( = bin(0001101111---)) 

„ LT> i©/Ut'J-T-^BNA^10^f>fX^igl7Of7-^ 

>^77>f^2 0 izmmZtl&o W>ftU-r-fBNA©f-*ltt, 7U 

[0 0 8 3] 

*H!-e-<Z>I23WDN AXliRN A(Z>£*> £>;fr fc^f^-* (fiP*>. bin(ll) 

^7r>fA/2o©fia*«i/Hh (8tfvh) #fin?^j£snr^*»-^tc, a 

m (ny¥=i-Z i/7fA2 A(Z)m^r#) tc^f LTEl 2 CD D N 5 ©BB^Jflf 



3 8 



ffifl# 2003-3017022 



#2001—120335 



(D-T-* ZMiCj±m7 T 4 )l (ZIP77>f^ Xl±LHA7T-r;i/^) tit 

©#&5£«*s»^cjt'<T&«BiiBrtt«ta! 1/4 

[0 0 8 4] 

-eUT, rL-iff!!T\ *<D&fe LtcV-^-y 77 T^Jl 2 0 (Z>^- # £ 0 2 

-^i/7fA2 BtC&V^ 9-^>^77^f^2 0 cf© A-f ± U --5 s - # B N 
AS, *1 SrMv%T^A, G, C, T (3U£U) ©M;ftjWC)Bft&3e&-**ltf 

2B{C;i3V^T, ®2iC^-T «fc ^ fC, /Ht 'J -f-^ B N A©l^«y NS©MIEi 
otS«/UtU -^-*-#N0T(BNA) ( = bin(1110010000- • •)) £#£o ZL 
(DBLWU-TV NOT (BNA)&, 1&Jj(Dm&ffc(£>m. QBCDZt V*?- F<DM 

n^-f^^TshT 1 -* (ifc^r t c g a a a • • •" ) zmnzft^TWtm 

NOT(BNA) ^ 1 &/§ ^T£^ A, G, C, T (XliU) ©WlfrfcJB&jffiS&l 

«ittfbin(iiiiii- . •) £<DmmmmmmmMT*ttm it % £ ^. 

[0 0 8 5] 

7*1 5tCj:otCD-Rl 6 IC|B«U rOCD-R 1 6 ZW&^^^-dT^- 
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5 0M;HhiSfC^e o ig^ECOCD-R, CD-ROM0^itti6 5 OM;t 
^^^-e^^o ^*WC*fLT, f © 7 5 OMA^f MI©r - ^ l:If ^ >y h 7 
[0 0 8 6] 

at4s-?-3K> (codon ) (ciot^stis. ^r-e, i ocdt ^ yg^ic^is-r 

[0 0 8 7] 



<3S2> 





F> 


6 \fy V(D^r—Z 


T^-XAla ) 


GC A 


<bin(011000)> 




GCG 


bin(OllOOl) 




GCC 


bin(OHOlO) 




GCU 


bin(OHOll) 


>(Cys ) 


UGC 


<bin(110110)> 




UGU 


bin(llOlll) 


^ >$?(Glu ) 


G A A 


<bin(010000)> 




GAG 


bin(OlOOOl) 




C AC 


<bin(100010)> 




C AU 


bin(lOOOll) 



4 0 
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-f yn>f S/>(iie ) 



AU A 



<bin(001100)> 



AUC 



bin(OOlllO) 



AUU 



bin(OOllll) 



u y (Lys ) 



AAA 



<bin(000000)> 



A AG 



bin(000001) o 



[0 0 8 8] 

W&mmW. (message digest) £Hffi-r£ 0 *It'ttf0A >y S/^MIfch tt, 

(R. Rivest)lCj;oTjl^$4xfeMD S/N^i/rLBB^^^M-r^o M 
D 5/vy >>^-BBiS[(Z)T;i/^U XA(Co^T«> * *y h <7-3f 
AZf^J^X h(C j:oT^|g$4^TV^-^.'^7xy-t^-r h 2 (http://www.kleinscmid 
t.com/edi/md5.htm)fC|ii^£*l,-C ^S^^^. h^-* (-5^* h77-f;i/ 

) &C^tf)MD 5 /\y^=Lmm^m^^.t.iZ^^X. l 2 8tfy hCDM^-fa*^^ 

Z> £#;te>;ri£#> r©i^(Cl 2 8 (= 2-6 4) bl^y h(Z)^'faii^{cm 
V^^£T*&£„ 3(£>l§-£HCtt. 192 (=3 • 64) \±v V Oimfa^RM 

[0 0 8 9] 

>f h 2 IC£V^£^£*IT^£, R S Af-^ir^^'Jf ^ (RSA Data Sec 

urity Inc.) \Z <fc o TBI5§^ tlfc ?U 7=y A L 

glO) «U ^©»DN Atf)* ? b^-^ Ktf>@i2?'J£S^IfcU. ZltllCMJ^ 

muz tarn (d&Wk wDNAcei^tffi^ic-o^-^'y H_h-e 

KKnrtgiCt--5o ^tL(Cj:oT, -£tf)^3r* h7-$ gfls£<kll{f 



4 1 
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■TV --r-dHC^glU KD/Ht'J-f-^ £Mx.fc»fS*y l fefl- 

[0 0 9 0] 

BI— £]Ssb -5 3 i: -5 „ 
[0 0 9 1 ] 

<Z)-^^r^ N^-^tt 1 0 OMA-f h3SS&C&£ 0 rffl<J:9?5;SV^2-30r^X h 



2 003-3017022 



#2001-120335 

[0 0 9 2] 

AyS/aBMfci: bttt, #lx.t«itK2 (FIPS Publication 180, 1993) T? 
M^$tlT J: "5 IC, NBS(National Bureau of Standards) IC J: o T$i^£ 
tl^SHS (Secure Hash Standard) J\ y is =l\MW%:®.F8 IsX ^ .k^^,, SHSA 

BB^i»tt2 oi~i o o oiisti>'j, mz-^mm^mm^^mcit^n 

lzM!&-tz>T*c* N^-#*>2 o;U h~i k;H h*l£K:$g< &Sfc#>, S^J 

[0 0 9 3] 

ffl^-eii. M^tJif 3 (R. L. Rivest:"The MD4 message digest algorithm", 
Lecture Notes in Computer Science, 537,303-311 (1991)) T?H§zrt£ tlX ^<5M 
D4 /vy S/3.W8t£4£/BUTfcJ:v*£#j*.e>4xS. ^e© J; e>ic#tc isf-ffi 

£5Sfg-r<2>ffli£T*tt, g,ftj«©:R£*j4 0 h~l 2 8 tf >y hSS"eJ:^#^ 

[0 0 9 4] 

#CJC *i©DNAii©Mf (3>lfa-!S(i/XfA2A) 3. -if ( 
□ >bfa-^i/^fA2 B) £©|^T*DNA©ge?afff^£^#^1-|&©^ 

DNAfi©Mfit'!i, HI 3 (DTsTV 7 1 0 1 tCfcVxT, *>->r>+r- 
4^fflbTPi:*SM|if (MMftRE fctS) CODN A#© — #©—#!©* 
* K©gB#I£&#Ifc*K ^JRofeBBflffc^-r-r** bf-^TX 1 &fif 
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[0 0 9 5] 

«> m&m-%l (DmmfrbW&'r--#*:&^X, a, g, c, t<D3C¥%:*n? 
tiA, G, c, TT-S^ilx-^^cotc^B^-r^o 

lk<D7.TV?l 0 2&C&VM:, 'ft 1 0 4lfe^3fX h -r- 

#TX 1 }C_hfBtf)MD 5/vy i/ ^mm^Ml^X 12 8 fcfy h®g|«if AB 1 
#)££&fC, ^CD** KcD@B?!lcDlfcN A 1, St^sH^H*:© 8lfo 

[0 0 9 6] 

A B 1 =hex(849339ac244cde42b5346ab5989aab61) - (11) 

N A 1 = 2 0 4 8 

S T 1 = AGCTTTTC, SB 1 =CGCGAAGG 

fcaXTVfl 0 3 IZ&^X, f«Iittl0H f^rXhf-^TXU 
^fillCi^S^fef*^ hf - f T X R 1 (=GGAAGC • • • • TTTC 
GA) r©f^Xhf-^TXR10MD5A7i/aiI(Cj:SS»i 
AB R 1, S:t>*3(Z>^^x hf-^TXR l ©5feIi:^li:©8Ifo(Z)?^ 1/ 
TT^- K<Z>BB#| STR1, SBR1 BB#f STR1, S B R Hi, _h!E£> 

SB^'J s B l , s T l $r^ti J ?ti^^foIic^^#x.-S.r i:t:J:ot§^i:#«)5l 
rn^cD^ttift&llttJ^TcDau 

[0 0 9 7] 

AB R 1 =hex(4eblfeae30f522642b912ce3ea09652b) - (12) 
STR 1 =GGAAGCGC, S B R 1 = C T T T T C G A 
lk<D7.7-V?l 0 4 KlfcV^ 'ft #^.«g 1 0 E CD £ iff CD 'ft #g 

(f*«#5tir5'fff3g) , IS^JO^NAl, mbf-^TXl, IB^JSTl 
, SB1, H*!lffiABl, 5£:fr[6j(DgB#JS TR 1, SBR1, &t>*}£#l«lcD^J 

iABRi j * z 1 7 <d-?x*-7tj ;vi Qizum-tz* rcDigs 
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(C, 7^^t-7T^;i/ 1 9 OTffl77-f Jit IT, f^^hf-^TXU, 
X 1 #05;U* 1 0 OMAM h^SJ^±(C^S^iC«, ^3f* hr-^TX 1 £ 
[0 0 9 8] 

#:<z>*-5^y ^i o 5 ^c^3v^T, 'ht##ui=g« i o it. muzm-t&oiz, mm 

^©J^COS^^f* h^-^T ( i , j) ( i = 1 ~N, j = 1 ~M) 

•tz> a n, Mti^ti j e'ti2j^_h©ftS©^iS[-e^>u, (i) (2) 5S; 
&r©^MF) -efe^ii^ic, ^©f^xhf-^Txiic^uti/i oog 

Xl£4fxT% fro 3 2 *JC:$HflLfcl§-£& BP*>> N = 4, M=3 2 

#MT?ttS88fctt££fcv*#, #[xJ£EI7 &c£v^, *^©3P 

^f^7hf-^T (4, 3 2) W^lBfi'J^^^tCH J£Ufc 
<^„ aP^-r^X h-^-^T (i, j) 0)^3 tt, 1 6CTMIfflS 

[0 0 9 9] 

HiC, fiNi&3g£SS 1 0 tt, 0 7©#as^^^. h^-#T (i, j) £^1 

#) zvtez&mT-zA (i, j) izmm-tZo z.<d^^ msi^-tim* 

, 32^jcD»7 r -^A (i, j) (163g»^) ##£>*i£ 0 Wtik? 

-#a (i, j) ^mms'&jLZ is** FamyiJsfaizmmLTm&SLfct.gn 

m^lk (Mf-^) &7Ht , J-f-^BNUt6 0 --7=-* 
BNlIt 0 2 0 — #<Z>/W^U -^-#BNA£I1£ %>0> ®2<Z>A 
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a (i, j) ) iti 6mmm^^nx^^> 0 scorns. #Mf^px 

-#T (i, j ) ©«£ttl 6/W h (= 1 2 8 tfy h) -efeSfcft, ®7©£ 
*©f^rX hr-^TXl &C]fcfbT, 12 8 ©£#© A^f U -f-^BN 1 ©7 s 

1 /4 lCtt4>l/TV*S. m7<DBft : T-*Xh'r-9T (i, j) 

^08®Iir-^A (i, j) tHZ^ffiT*&Z>fr&b. _hsa©;fr&©fS;fo y JC, 

^©^3f * hr-^TX 15:^1 IC»-^VnT A>f -J- U B N 1 iClEtftLfc 

r©/Wf'J-f-*BN 1 £N*f-£, M?!!©^!-?-* A (i, j) 

[0 10 0] 

SC^f^l 0 6{CfcV%T, IffMLS^fil Ofct, 0 8©^©^If-3! 
A (i, j) ©P*JT% ^©gggS-r-* A (i, j) ©@H?fJ#ftfC*f-f-<5&2 32 
(mod 2 32 ) ©%£-£©#!> BP*>BB^J^fqI©2/> FO-A (syndrome) C (j 

) ( j = i ~ 3 2 ) £ft3i^r£ 0 c (j) ligTciei^trii^fts. 

C (j) =A(l,j)+A(2,j) + - + A(4,j)(mod2 32 ) - ( 1 3 ) 

3?&C, fijilllllOU S-ffOSEft^-^A (i, j) (i = l~4) © 
«T*^Ut#B©^m7 I -^A (i, 2j* -1) (j' =1-16) ©*BW* 
[^c*f-f.£>&2 32 ©&£T©ftk &M§»g©^SI^-# A (i, 2 j' ) © 
#@E3Wftfc^£&2 32 ©t>£T*©frU HP*>#fe#I#l«l©£/> Fn-AB l ( 

i) , B2 (i) (i = l~4) ^j:>Jfmt5. 
[0101] 

Bl (i) =A(i,l)+A(i,3) + - + A(i,31)(mod2 32 ) ••• (14) 

B2 (i) =A(i,2)+A(i,4) + -+A(i,32)(mod2 32 ) - ( 1 5) 

m.WkT-*A (i, j) tc*fTS^I»©?flf«g**«, 08©>»Fn-AC ( 

j) , Bl (i) , B2 (i) fcLT^StlTV^. 

®9tt, 0 8 ©S^&tfE©-?--* FD-AC (j) , Bl 

(i) , B2 (i) fc'ttfc&y ffilt^bfetiOt^S. ^©MfC^VNTtt, 
S/>Kn-AC (j) , B 1 (i) , B 2 (i) te-£*l^*l3 2lfy h (4A>f 
h) ^gp©i/> Kn-A©-r-#SW:, 160 (=4 • 40) ;H 



ffiIiE#2 003-3017022 



#2001-120335 

-#TX 1 (2 0 4 8A-fh) IZft LtSg 1 / 1 3 Ci'>ltfe U, 0 8 <Z)£ 
ftffl;Ut'J B N 1 lC*f LT*»«ti 1 / 3 ICM4> UT ^S. 

[0 10 2] 

7£iCS4©*^y^ 1 0 7{C£VnT, f ijiligf 1 0 It Mi3*&E<Z>«tff 
©fiNR, BB#I©»NA1, /Ht'J-f-^BNl, J/>FD-AC (j) , B 
l (i) , B2 (i) fcfcftT 5 * X^iSl 7©^-=¥>^7T>r;i/2 OICSB0 

ts. ronuc, >7-^>^7r>f ;i/2 o &&me>7 7^J\sH it, A>f^-u- 

f-^BNU, i/>Kn-AC (j), Bl (i), B2 (i) t»7 7 

tlffll^iAB U7-=Sp>^77-f;i/2 0 &CfE® L T % J: V*. 
[0 10 3] 

A>ftU-f-^BN l#;gV^£lCli, /UtU-f-^BNUi 
|&©:7 7-f ;WC#frj I, TfSatLT^J:^, JglC, 07©f^Xhf-^TXl ( 
^^TliHSC/Ut'J-f-^BNl) ;g^»-£JCfcJ:, f^rXbf- 

•x-*-#SWcs/> Fn-AC (j) , bi (i) , B2 (i) b 

[0 10 4] 

JglC, -71 0 7{CfcV>T, DNAfit3g<0«*&#», <7-=¥>^7T-f;i/ 

-t-*bni, sy>Kn-AC (j) , Bl (i) , B2 (i) 
77>fM 7 tCfH^LfeM^^AB 1 , ABRlfflffi:?:, CD-R/RWF 
7^^1 5 1 6 (CiS^LT^i: ^„ r©CD-R16^f), J€ 

&c#f£tf> CD-ROM Zftm IT%J:<, 3*1 £ <0lH®3iE##»jaH?lC iotn. 

[0105] 

x-ry >fi 0 8tCfc^T\ fit Sg&ai^fi 1 Oli, *J|i«WE©ifef&©fit 
ft S»NA1, SB^TJSTI, SB1, SUSiABl, i£#fa©@a#[STR 

i, sbri, &t>*^#ft<z>MftrtiiAB r i z&^j xtmm Koay^y 
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V VTA )\>2> 1 \zm&-?&o 07 (D^*c7. hr-^TX 1 jBHRJC 1 0 0 M A>f h 

r-r;i/2 itp<Dmm*mm*v h^-^u^btn^f > x y©^n;w^3i: 

-Aft©gSfg*Itg&=i>^>y ;i/3 nzmm^tix. 3g3##W>#-* 
[0 10 6] 

M^V? 1 0 9 tC^VNT, DN A'|f#<0#fc^#li. 
5fc3(D£#^ffi^&£ 0 fit, (a) n.-^frt>mmm,nEKtt-tZ>ffi%? 

-fKDm&tt&^tcngizit. zk^-v^i i otc#^LT> mnmmmmi on 

, Bi (i), B2 (i) ©'ft ScMxJifl^;* ~-;i/(D^f[f "7 y jvt. LX^co 
=L-+flzmm^Z>o -7j\ 7.*rv-f\ 0 9 tc£v>T, (b) rL-+P^^5^^^-'- 
#tf>ii^&o£££ic&, j*^y^"i i nctfibt, fiNMSigBi oii, 

9-^>^77^;V2 0 ©A-f^U -7 s - ^ B N UZI P7 7^f^« 
[0 10 7] 

SCD^apCDSESI^-fA (i, j) C73W©mM©7-*-^, Mx.^2 OCD^SI^- 
#A (4, 16)MA (1, 1 7) ©*5:-efflMf *^iAt5J:7lClT 

[0 10 8] 
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) wett, igs©*-^ y i 2 i icfcv^, si i (>f># 

E<D£m(D'mm> Z V KCDBB#I0>8tN A 1 , BB^rjSTl, SB1, H^ffi 

ABK j££l&I©@B#jSTR 1, SBR1, M^MIiliABRlS:l* 

[0109] 

TsTVZf 1 2 2 tCfc^T> ■etOn-iftt, ^ODNAOi'-^V-!)- 
-$:ffiVNT> ifM^E h|^CS^^SM^<©^F(DDNAtti<Z)-^©-^I 

hf-^TX2H «i£f***Ea)«r3f;* hf-^TX 1 £HJ«JC*«J#*& 2 0 4 
[0 110] 

3*f*F<0DNAffi^J&IB^J#^2fc^3ftT^&. ^©gl 0 <Z> * * h 7 s 
-9 it. ffi^J#^2<0Be^J*>&«^7 s -*S:l»V%T, a, g, c, t©3C^£^- 
tl^tlA, G, C, TT*tt£|&X.fc*;<mc*B^-t£o 

01011 f©KffF©DNA«)5l^ l/*^ F<DW&mzttfc-t&'r*X h^- 
#TX2 &^tU ZK3D01 0 ©BB#I<Z> f*J©T > 5 >f > £tf U f~&ft<D&tf. 

i^f^hf-^T (4, 16), T (1, 17) ©gP#£tt#JWT©±e>fC 

#J £ «© if © # # *a j£ b t v n -5 © a* « # *^ e> & v x „ 

[0 111] 

«m«»E h»f 

T (4 , 16) =ATTTGGACGGACGTTG -» ATTTGGACATTATGGC 
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T(l , 17) =ACGGGGTCTATACCTG -* GGCCAACT TATACCTG 

fit, n.—t?<Dn>ifa.-*Z/XT&2 BfflfCD^^S^StCfeVNTfe, D 

N A(Dm?mm*® i : mirZ>tc.i!b<DT-7Vtr-isn y • :/n^A#jti|&£*i-^ 
£„ -ett, ^(Z)M#US=ge&. Xf'^ 1 2 3 IC£VNT> S^Jfce>*l£^3f 
^ TX 2 fC_hfBtf)MD 5 /Vy */ a. BBSt & JI5 L T 12 8 If y h©g*?jftA 

B 2 fc#tC, ?(Dyt? K©BJ#I©»NA 2, ftgl h3cJI £ <£> 

8ifoffl? ^ b^^- F<£>IB#JS T 2, SB 2 Zl *l £ £ fW<Z>IB'l!^S 

(DmiT-zyr^Mzmm-tZo mhf-nx2 010) jcsrrsji 

[0 112] 

AB 2 =hex(1457b51222a83c3222e87cb4d4e63305) ••• (16) 

NA2=2048 

S T 2 = AGCTTTTC, SB 2=CGCGAAGG 

*©Xfy^l 2 4 fflMSM&JiigfifcJu «»F©BB^!f«NA2i:#* 

ttttEOBMRNAl ^tf^bv^Jfe^fci^ Sf^&ot v%S^lc« 
, rL-imx^y^l 2 5{C^ffLT, MCDNAii^tfb, N A 2 £ |iff C 
S?J|![©DNAfi$:t-ftS 0 ^-r-y ^ 1 2 4 tCfcV^, N A 2 

= N A 1 T?&Sfc«>, i&f^ti^^y^l 2 6C#ff bT, ^F©$fcgS^^M^ 
0>— ffli©ffi#JS T 2, S B 2 «mt*WE ©IB^J S T 1 , SB lilf L^^if 
e>*\ 3£lC3WF©M*?rttAB 2«^EOSMAB 1 (X^y^l 2 1 

2 128 =l/1 0 38 H©i*) X—mVX^2>£&te-tZ\iLtf-egZ> 0 '&-z>X 
ffl$lf-^7 7>f;i/(C r^F©DNA*3tli, i$^E0DN A*3til|^ 
[01 13] 

*BU ST2 = ST1, SB2 = SB1^3itS^ (ll)S 

(16) 5£<k UAB2#AB1 V$>2>fctb. 2 6^e>X-r 
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#IST2, S B 2#\ ^m^E £^{cM^£IS#Jtf>^g|5(Z>iB#JS TR 1 , SB 
R 1 £^LV^£e>2)\ J5lC^F<Dg^jffiAB 2«i^E £x£{CM^£B2 

^©M^fflAB r i tm^^frtf: e>^£iE^£„ ^^^c^Lv^-a-tcii, 

£<fr&1"r ^oT, ^f>y^i3 9(;f|flt« n>h?rL-# 
fA2 B(Z)W#ma^Sli. -eO^l^-^^r^f^lC r^FCODN A^itii 
, A«^C*f (palindrome) <DMmz&Z> 0 J 

[0114] 

tt> ST2#STR2, SB2*SBR2, fro (12) 5£,&t>* ( 1 6 
) UAB2#ABR1 »fm*^y^l 2 8fr<J>X^y^l 2 

9K^tLT. -£©rL-im. hV-V 1 (-f h) £^LT 

DNA'^^^^^^^fH^ffi^T-*-^, EP^«^E0i/>FO-AC ( 
j) , B 1 (i) , B 2 (i) (0 9fflfi) £|gAU ltALfc'|ff#g£ 

[0 115] 

&{C, B6©^f>y^l 3 Olc^T, 3>t:°a.-^ i/XfA2 BcO'W^g^S 
HI 0(C^J:e>tC, ^F©^dp^ hf-^TX2 £fd#J#l«l (* * 

Xhf-^TF (i, j) ( i = 1 ~N, j = l~M) {C^fiJ-r^o ##JffcN, 

M&mmmnE(D$-mmiimvT*&v. *wvi*. n = 4, m=3 2t^^ 0 m 
tc, ^MSiiStt, mi oo^p^** hr-!?TF (i, j) m 

<£ »J A F (i, j) {C^#|-r£ 0 ^tf)MHI> HI 1 iC^-T 4 ftT* 

, 3 2Mif-nF (i, j) (lemm&xk) itmhnzo ttc mm 
t^-^af (i, j) zmmLxmmLfcM&fc mw^-z) zaj-tv-t 

-# B N 2 
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[0 116] 

mmmmmmit. ^f-y^io6©tfftiaiiat, hi i<d±b<d 

lif-^AF (i, j) 0>p»gT% ^©SBft"?- & A F (i, j) ©SH^iJ^IbI 

&c#j-f &&2 32 (mod 2 32 ) ©%£t?0>?ik BP*>®2#l:£[pj<z>S/> Fa- AC f 

( j ) ( J = 1 ~ 3 2 ) Ztm-tZo CF (j) It, (13) ST'A (i, j) 

&af (i, j) xmzmx.t~^xtmztiz> 0 sic -^Ms^tttt. #*f<z> 

llf-MF (i, j) (i = 1-4) (DftT*W£»S<Z>^l7-*-# AF (i 

, 2j' -l) (j* = i~i 6) <D}mmxmztt~?2>m2 32 <D*}iT*<Dm. 

Btf)^^-* AF (i, 2 j' ) (D&mP}JjfalZtt-?Z>m2 32 (Dlb 
HX'CDm. ffl%#mmJjfo<D?sy KD-AB l F ( i ) , B2F(i) (i = l 
~4) $:ff^t-5o B1F (i) , B2F (i) tt, (14)S, (15)^ 

a (i, j) &af (i, j) xm%m%.t^xtmznz><, tif-^F ( 

i, j) iZM-t^m^(D$mm^t)\ 01 1C7)>>> KO-ACF (j) , B1F 
(i) , B2F (i) H bT**t£*lT^£o 
[0 117] 

®8 (S^^E) till (814 F) h££bii£ir§i:, SSCO^gl^-^A 

(4, 16) , A (1, 1 7) (C^fUTEIl 1 ©^t-*-* AF (4, 1 6) , 
AF (1, 17) <£>fB#H&oTV^ 0 lot, -ZtllZMm L X HI 1 UC 7 > ^ 
-9>f >£ttLT^-rJ:e>&C, IS 1 1 <?>fB#I#fatf> 2 Fn-AC F (1 

6) , CF (17) , JkT$immi5fa(D 2^><Disy FD-AB1F ( 1 ) , B 2 
F (4) (DUtf. 0 8©Mt5i/> FD-AC (16) , C (17) , Bl ( 
1) , B2 (4) <Z>ffi£M&oTV^ D 
[0 118] 

EI12&, ±C01 l©^FOf-^^^i/>FO-ACF (j) 
, B1F (i), B2F (i) tdttZmV mLXmmLfe*)<DT*$>Z> 0 

iMOisy Kn-A, fiP^Hl8 (*tf£«»E) ©H©i/>Fn-A 

C(j), Bl (i), B2 ( i ) £ , _hfH©J:e){C^«?)^^P-F© l,ffi(D>>> 
Ko-ACF (j), BlF(i), B 2 F ( i ) tZitmvx, fflMirzi/y 
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Kn-AS-b— s. *m-ei** Ell KD-ACF (16), CF ( 

17), JkTJisy FD-AB 1 F (1) , B 2 F (4) Rn — A 

i:bT#^$ti-5 0 !B^f6l(Z)ffiB-rSi/> KO-ACF (16) , 

CF (17) WJ^I«I©ISltSi/>Fn-AB 1 F (1) , B2F 

(4) <Dft£<D&&ifi. giiiEi:fbt||It^Iif-^«^j;5 0 

lot, SI l©jg4ff"e»l 6^[|(D^ilT-*-^ AF (4, 16), &&& 1 ff 

7#|<d^&t ; -#AF (1, 17) ^ffljgi-S^SI-T 2 -^ £ LT#^3*i 
[0 1 19] 

fcOX'TVZfl 3 2 {Cfc^T, f©M«lliftt, HI 1 ©IE&f=-* AF 

(i, j) tpx*m8<Dmm7-zA a, j) sgg&f*-* caf a 
^fRsc-rsa-^tctt, f©iif-^AF (i* , j* ) KMfc-t&nm&ttE 
-5c -en^Sfr*, BP*»«Bt* £^m^-#{±, miff, mmiz 

3 3lC#f?-r*. fit, *CZ>'ff$B#l3l^ff&, Mir-^AF (4, 16 
) EOSESI-t 1 -* A (4, 16) £^5t;1-££:iMC, H8(Z>S/>K 

D-AC (16) , 01 l<Di/y Kn-ACF (16) , &tf&fft<5 s -# AF ( 

4, i6) zm^Ttk&mwzfi^o 

[0 12 0] 

A (4, 16) =C(16) -CF(16)+AF(4,16) (mod2 32 ) 

= hex(7c33894d) - hex(7c3373a6) +hex(3f523cd6) (mod2 32 ) 
= hex(3f52527d) - (17) 

r®|gS^B8fflIif-^A (4, 16) £itm-?Z>£.. fcTctfjEfflttcfffc 

[0121] 

$^t, flr*«La^«ti, fir-^AF (i, 1 7) frbmrnvmE <d&i& 

r-*A (1 , 17) &tfc7Bt* Sfc«blC, 08©J/>Kn-AC (17), gfl 
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l<DZ/> KO-AC F (17), Mif-^AF (1, 17) fcj^T&tf) 

A (1, 17) = C(17) -CF(17)+AF(1,17) (mod2 32 ) 

= hex(31b4c2ad) -hex(6661c2ad) + hex(5a0bccad) (mod2 32 ) 
= hex(255eccad) — (18) 

^(Dum^mscDmWky 1 -^ a q, 17) t&m-t&t. ^.^iEmznt> 

tlTVN^r £tffrfr& 0 UrtZnf=.$Z&T-Z A (4, 1 6) , A (1, 

1 7) Ell 2fp<DUnF0)i/y FD-ACF ( j ) , B 1 F (i) , B 2 F 
(i) ©ftfUfCSi^tlTV^,, ®1 2<«#|^ r -#A (4, 1 6) , A (1, 
17) (Ctot^iUtH^tl^Mf=SfX hf-^H ®7<Z);gy£lf$ 

^ECDBPiH^X hf-^T (4, 1 6) , T (1, 17) HtgL^Zttffrfr 

[0 12 2] 

&tf>X^y^l 3 4 jCfcV^T, ^CD'tt^a^Stt. 1fC7t;£ *l£Ml^r- # A 
(i' , j' ) , HP 13 A (4, 16) , A (1, 1 7) T% Ef 1 KDW^FOyA 
^ft'J-f-^BN 2ip©»5^r-^AF (4, 16) , AF (1, 1 
7) £g£m/L£^L ZK^fi^SIAJC .boT^^n^^^-rf-U -f-^BN2 £ 
ilCl^tf^xhf-^TXl' JciM#!1-£c MC'ff##L3Sigfil;Ju ^£ 
(Df-** hr-^TX 1 ' j: 'JMD 5 /\ y S/rLWIfc£MV^ 12 8 \£v bCDM®} 
fABi' &ItijU rcglfjiABi' TO^EMfABl (*^y 
1 2 1 — B#"7 y -Y;WCfB$i$ tlT V'v-gO ^^LV\^Hc)^§:5S^-rSa *« 
T'te, A B 1 ' =AB 1 #J&it-r5£\ Mi^il lOMF0|gif-^AF 

^x^^y l 3 2-eiE5S{c^m$4a^v^R^tg'f^^fe^ 0 ^tf>i:e>&«iir{c, AB 
l* ^ABU^ofci:$lcit x^y :/ l 3 5 ic^f-rtuiJ: il^m, A 
Bl' =ABUTObT, i#tt^f^ ^1 3 8(C#?fLT, '» fg^SgS & 

$:gH#-r-g> 0 «HT*li, (i' , j' ) tbtfii (4,16), (1,1 
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7) ffim~?Z>Bft'r*X Vr-*<D?$£. LTA (4, 16) , AF (4, 1 

6) ma (i, n) , af (i, i7) mmzti&o 

[0 12 3] 

3 2 1CJ3V>T, fflimtf-^AF (i' , j' ) 
^<tt^!iC2I«±t, ^o^J^I^Iicfe2MJ^± (^ffcSSXMilfcSB-?? 

. -erT% MmZ^TV? l 3 5fC#?TLT, ^©n-im^CDDN A'fffgCO^ 

yh^-^l W>^-^>yb) 5:^ltIAb, n^tfa-^ i/XfA2 B CD 

mmmmmmit. w>ftu-f-*BN 1 &sE«i£«©s&3 7 s -*:7r>f;i/ 

[0124] 

Nii:^n:adv>tT^xSf-^TXi' \z?mm (Itfc) U ^cd^x 

hf-^TXl' i'JMD 5 7\y S/^Mifc&M^T 1 2 8 t^y NcD^ltAB 1 
' ^IffiU M»B1' ^m^E^M^J-fBABl 1 

-e-^7T-r;bfcta^$ttTVN^) £^uv^£e>^£5ifg-r<5 0 ab 
i' =ab i tff&iL^zfiK M;tw:;i«x^-^c £^T%.mznr~A>(i-v - 

7 s -* BN 1 CO^JCX^-^tfTV^Ii-^JCte:, A B 1 ' #ABlil^S„ 3 

©i:£{cte, Mxii^^^^^-^^^itM^^e)^^^^^^., fit 

, Xf*;^13 6T?ABr =AB 1 rffcift £ ££\ZIZ, Xf^^l 3 7iCf 
fTltfiMSSH «f4E©/Ut'J -v*-* BN 1 cfJT% ^FCOffi 
llT^5lif-^AF (i' , j' ) \Zttm-tZ>M%k?-Z A (i' , j' 

) mmz^Tv? 1 3 8 \zm^z>« 

[0 12 5] 

^ co i c> ic *M © tf ^ ^ x ;i/ j: ti 31 1 M £ U T E co 

fAB 1 ^^MFCD^IiAB 2 t^blbt, M#^^bVN^^tCtt^F© 
DN ACD^Ji^M^ECODN A CD^t £ |1J D £ <^&-T DNAffii©« 
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nE(D*/y Kn-AC ( j ) , Bl (i) , B2 (i) £tffiF<D*/y KD-'A 
CF (j), BlF(i), B2F(i) fc&Jfc«LT\ ffiS-T * A 

F (i, j) ©««#4>fcV*»-&tCti:, MtS^iMEO^ir'-^A (i 

[0 12 6] 

# (/HtV-r-^BNl) $:IiAl/TV>5#, SQcD^ilLT, * 7^:71 
3 1 TfWftStlfcffia-rSSE^f 2 -* AF (i' , j' ) tcMis^-ssm^E 
©^7-#A (i* , j' ) ©#&)»ALT*>J:v\, ItlCiot, 

[0 12 7] 

) (C 2jffi<Z>*/> Kn-AB 1 (i) , B2 (i) £;£«bT mil (DM 

WF<D&m j r-*AF (i, j) fCfc^T, MtS2^if-^AF (i 
, j ) , ffUtfA F(i, 16), AF (i, 17) ( i = 1 ~4 ) ©£3B ( 8 

m) tfummmE&mmT-zA a, j) nmmLx^T** ^omm-rz® 

ft (x^-zr-F) <D&m*jEm^tiim-t2>Z.£tfT*&Z>o JSC, #ge#i#fttf> 

Fn-AB IF (i), B2F (i), Mlf-^AF (i, 16), 
AF (i, 17) (i = l~4) Zm^T&iLXm&ZMK Zli:lCj:oT, *fJC& 
tS^JBfEOlEIf-^A (i, j) ©^aS&jEflfttCiftTC-e^S. BP "5, 2 
? l/^-^ F©fB?iJ#falc^LTl8S^l*-5 2#|icg|?5 J: 5 &i£«<l$^:I:^--=z-- 
[0 12 8] 

*#J©2/> Kn~AS:fflV>*l«, SNP : Single Nuc 

leotide Polymorphism) © j: o {Cj?r^<JD$gBft*£ 1 Otf> 51 * F £ 

£*?e> rt^t'^S. fit. /M^BftT-, BP*. HI 1 (DgH^JtFT* 1 o (5? 
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-a-(C^, #@H?rj^f«I©i/> Fa-AB 1 F (i) , B2F (i) 0>fU> U IC, ^ 

*i£<£>ftj (bf (i) £i-<5) &^t§ffl*tti)-e$)§. ^co^tc«, m 
8(Dmmm,nEiz^^x^. #mp]j}\%o)isy fo-ab i en , B2 (d 
®^t>uic, ^nt>(Dft} (b (i) iits) fc^s-r 

[0 12 9] 

, #I1^|61©>»FD-AB1 (i) , B2 (i) (i) t.Lfc.m^ 

fC&£#, >>>FD-AC (j), Bl (i) , B2 (i) tf)-ft;b*HC, $/>F 
n-Afii:Lt^Jx.«'J-Kyn : e>^CRCf§ (Reed-Solomon Cyclic Re 
dundancy Check Code: RSCRC Code) b T t> <k V> 0 R S C R C^f#lCO V*T 

1$, ffilTLltjCWi (James S. Plank: Software-Practice & Experience, 27(9), S 
eptember , pp. 995-1012 (1997) ) V Wa* £ tlT V* £ 0 
[0 13 0] 

±IH©m6©^«lT?tt, DNAXIiRNASi«t5?^l/tf-Ktt4 

a^T'^>^7t*b, hr-^Tx i wt'j-f-*BN i izmm-tz>v% 

fC, ^1 tC^-T J: e> (C#^ * Utf^ F£2 ify F©^-4rT^LTV^S„ 3*UC 

[0131] 

c i/Vi/y 

g fy—y 

t ^ > 

u ^ ^ ;b 
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s tfT=->* Xl£^hS/> 

h T"r-y. yhisy. xit^-^y (mL<izy^yji) 

d T -ir — ?*7->. X&^> (3gb< «?^>>;b) 

b i?*7->, x&^> (^b< 

n (r-7-*->, ^7->, Xit^S.y (^L<it^^i/JV) ) 

Xtt (*TOi,<«ffi<z>t&«) o 
[0 13 2] 

Z(DM&lZl$, Z.ft±> 1 6«^(£>;$C^£SVnICM&£4 fcfy RC^SI 
^UT=bJ:VN 0 rtlfCfcoT, 1 /2 {C^er^-e^S., £ £s ^ 

[0133] 

_tia©HSfe©^^T^i, 0 7 1 0 ©5! ^ Utf K©S2?iJI:^tf 
*X h -ir — # «fc 'J A^^J- j; o T H$j|t W ffi b T v \ -5 'fM*£LT 

m -r £ t$ #$1*1 r* ^ z> m& & $> . 

[0134] 

±IHCDm6©^ffln?tt, DNAXttRN Acp©5?* l/;*"^ K0>BB#J (X 
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[0 13 5] 

Xmv&mmfiizmi 0)ny\z=L-% i/^fA2 amt^s^ dna© 

U^Sil LTtf># >A^MM©i/->?r>-9-- (protein Sequencer) #<fjf$g#L3l^ 

«i o izmM2ftZ>&t>m&^r^z> 0 ^coiB^m^U^tti: LTii, 

^-T^drXhT 1 -^ (TX3tt5) #«#*Q.3SII«1 0SC#y&£*l&o 

f^^hf-^TX3i:lT, 0 1 3 {C^-Ti: "9 IC, _tfBtf> ? :n :/-tr-f h 1 £ 
A#L£*S§®tf)l&-5#>A;7j|tf)8 2 0107^ ^ ^CDMS^J^^-r^^rX 

[0136] 

mwG<Dys. jmmmtmtm^z ^c^$tlTv^§ 0 mi 3 <z)^^x hf-^ 

%(Z){Cffi^-r-5 0 Ell 3 \zl£^T\t, fOf^rX h ^- # 2>WJ#I«1 (T 

[0 13 7] 

&fC, ffWgfilOlt £y&£;Tt£^** hr-^TX3 (C±fHODMD 5 
>Wiszi.mWL*Wl,T 12 8 tf y hOgifAB 3 £&fC, -£C7)7^ ^ 

^(DfB#l<Z>IfcN A 3, RZ$9cMt.Jfcmil<D 8 fflfo©7^ 7^tf)IB?'JS T 3, S 
B 3 &3fc#)£o f^fX hf-^TX3 (C*ff &Jlffrlft&#tiT§Etf>}i 

AB 3 =hex(0f66dc2b3024a9739d0e912fdel2b8ba) - (19) 
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N A 3 = 8 2 0 

ST 3 =MRVLKFGG, SB3=TLSWKLGV 

#tfC ttillgglOit r^rXhf-^TX3 $:^^[nJ{CM^#^fe-^dr 
Xhf-^TXR3 ( = VGLKWS • • • -FKLVRM) r©^^r 
* hr-^TXR30MD 5 /vy S/3.KjRtC<fcSM*5rttA B R3, Rtf^OlT* 
X hf-*TXR3©ftii:*Itfi!)8fifofiDr5 ;i«STR3, S B 
R3 £:£#>£o SE#JSTR3, S B R 3 ii, _IifB(Z>@E#J S B 3 , STSZ^ft? 

&miZ&>T<£>M i JT*&& 0 f^Xhf-^TXR3©W, f^rXbf-^T 
X3<DmmzMLXm^C (palindrome) (Dm&lZ&Z 3. £&T*%2> a 

[0 13 8] 

A B R 3 =hex(e895f433ele77f84b3cadeeadla52380) — (2 0) 
STR3 = VGLKWS LT, S B R 3 = G G F K L V RM 

#uc mmt&mmmi cm, k^g©^©** > @e 

#[<Z)«NA3, f^Xhf-^TXS, K#fST3, SB 3, g|fliAB3, $£ 

#D*J0>@e?!lSTR3, SBR3, S.TO^I^lCO^ffiA B R 3 £88^ W * 

S 1 7(57^^-77^^ 1 9 tCSHli^--5o Z.<bmi^> ?X # - 7 7 >f ;H 9 & 

M077^;^lt, f^r^hf-^TX3i:, **u^©-r-*i:S:BU©:7 

1 3 iC^-f <J;e>fC. §smG©^=Jf* hf-^TX3 &@B#J:frl«J (7$ >>ift<Z>K#J 

-«tlTN=16, M= 1 3 JCK^-e^S. ^Jtiir^Xhf-^TX 

:fc^A 5) &#*HbT#^4x^> 8 3 2 (=4 • 16 • 13) ;U 

hfflf^r^hr-^ (I*lSTX3' fcnf-S) £ffr*U f^Xbf-^TX3 
' £N=8, M=2 6T'^ft5 0 5? * FtfWJ 5:® 3 £ 

H&U, ^©4jt^©gp^=3p^ h-r-# 3 2fcfy h (DlStWk'T — # 
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[0139] 

^-*UC$^T, 'M^SiSS 1 0 ^<Z) 8 frT* 2 6 ?!fCD^#|^- # lc*f LT 

, m8<DmtmMiz. &n<n^m?-*<Dmwi]mizttirz>m2 S2 (mod2 32 

-^<Z)|^T-^#S(Z)^^-^<Z)#^a^^C^i-§^2 32 ©*;^T-®^ & 

$si&# b cd^&t 1 - # (Dimnxmictt-tzm 2 32 <z> *: t?©^ HPMfwJ 

^IbI© 2ffi©iy> Kn-A$:!fm 0 rcoMic^VATtt, yy Fn - A-eti-? 

*l3 2£>h (4 A-f h) Kn-A^T 1 -^*^, 16 

8 (=4-4 2) /Wb£&£ 0 tot, ^(Disy Kn-A©^- ^ 

M©f^Xhf-^TX3 (8 2 0;Hh) &C#fLT«t£ 1/4 — 1/51C 
[0 14 0] 

#cic, M#t«m 1 0 &,mG<D&m<Dmm. mmcomN a 3, f^h 

f-^TX3, ^iAB3, A B R 3 , Fn-A^^f-f ^^^t 

1 7®r7-^p>^77^ ;i/ 2 0 (CS2^-T€>c ^(DiglfC, 1 7-^P>y77 / f^2 0 

ie#J<£>ffcNA3, BB#IST3, SB 3, ^|6l©Se?fJST 
R3, SBR3, %.Z$7£Jj\5}<Dm$)W.AB R3 &^^-f*^ttl 7 (Dny^ 

yyyTJft2iizmmir& 0 jgfc, -ft fg^S^tt l o ti, n>f>777^;i/ 

2 l *cZ)<hH&$:;if8*y 1 5:/rLtn>f>7ffl7°D;H **3 

-5o rtiicioT. n >^>^y 7 r-r;u 2 i tf»co'»?gttyn A-r ^ 3 ©-9-- Ap«if 
©5SKorig^n>^> v y^T-r;b3 1 tctH^^tiT, fg3##-f y%-%v y * 

^LTS*lCg0K-e^e<fc e>lC^^> 0 i<Z>*g:g, f3fli, ^^StlTVA^^M 
G©IB#Jtf)£&:N A 3, S»iAB3 (Xli^SC^CT A B R 3 ) 

»jm & mm<D & ^ m o t s& l t 0 a t- -5 z\ t z mm -t & r ^ *< r* ^ 
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So 

[0141] 

n>tfn-^i/X^A2 A<©m^# (7 3 yBftflt$8<B#*&#) ^ 
sfiS^-r-^coil^^ofe^^tctt, ttiiffiigf ion ^f^i'gl 

1 70>r7-3p>? , 7 7-f;i/2 0 <Z) cfCD^G <Z> */ > K □ - AtfVfffg £09;*. 
[0 14 2] 

>7-3f >^7T-f ;i/2 Otf©^-^^ hf-^TX3 & Z I P7 7^il/f 

-mcim-rso ^©i^^^mic^i^t, s\vis=Lmmic£zmmmAB 3 
^ t=. m \zm.m^^'m't s ^ t. # -5 „ 

[0 14 3] 

3, ABR3, R&i/y Kn-AlCD-R/RWh*7>f ^1 5&^l 
TCD- R 1 6 iCfH^UTt) <fcV^ ifflCD-R16^?>, JS(C#^C0CD-R 

o 

[0 14 4] 

jR-t&xmcD-'Miz^gmm-tZo ai3©^G©s?^, mi© 

x v t/u *m 1 3 ©X y £?gp 5 Ut5. 
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01 3&C£^T, TOGODT^ JWL<nmm*.^V ^8B5 1 ©^©^fil^C 
^£*IT£'J, ^©^MJefCteEI 1 ©V?* 2 0 4 

V/l/ 5 2 =b^£*lTV^ 0 ZL©*§-£\ EI 1 3 1 6 &\(Di& 2 ff~^ 7 £f <£>£g 

^#^H£*i£Mc5 4 ftOI^rjSrW^ ^ 3 *M-e«ftffH5 
4 CD^^g|5(Z)35:^" A" (Z>_LIC#- y;i/ 5 2 5:fiLt, HI 1 GOV?;** 2 0 4© 
fi^yf 2 0 4 a^t5. *0>lfe, #-y;t/5 2tfl»;y»5 l^bJSlC 

^^f6j<z)^s5 3 £T?{K«wjc5£s&-rs<fce>tc, 204 zmjfoizmm^ 

[0 14 5] 

-y;i/5 2^atf^0^f{C^i&t5 J:e>lCV?* 2 0 4 

#-y;i/5 2«, -e<z)x-/ ^gpic^ioj-f sfMcDxy ^p^e>^©^M^ftfc 
JEti^v^x^ y-> • ^y¥y!fWifttM7£)tiZ>o rcD^JH, #-y;i/5 2 

ei 1 3<Dmmmm(D^m^(n&m(D^vVB(D^miz®MLT. ^54© 

^gPCO^" K" _h{C#i&LT> M^5 4 ©IB?rj#«^*l£ 0 ^tf>^«l-£- 
WZ. bTT^X 2 0 4 ©;&;*>f >yf 2 04 b ^ifftS^^lCiot, fl^Jc 5 4 

[0 14 6] 

#Ctc, Ell 4J£, Ell 3©@H^J©H1 5^j~m 7#I©IH?!J£^U rcDSIl 
4(CfeV>T, ^1 6^M8ft©f|c5 6A, &t>*Zl ftiZM < ^ 1 7 #J©3g 1 ?T 
<Z)fI^c5 6 B<D®*?fJ£»*-f 3t><Z>£:-r£o 3GD£l^ 5fe-rfl^c5 6 A©£3gmi5 
<DJt^" L" <D_hiC^j-y;i/5 2 fc^lftLT, EH©V?X2 0 4(Z)£X-f >yf 
2 04 a^|#n. ^-©^ ?5j-y;i/5 2^x^>^g[5 5 1 ^e>Jg{C^T*l«I© 

5 £-efiLMMiz®M-tz> <fce»tc, 2 o 4 ^r^mz^m^^. z\ 

<z>MIH, v -y • ^vifzsymttiz^^T. *M©A-v;b5 2{t in 14 

©^^M^c©^m^(D^{II©ai^ ^g[5(Z)H&{W{C^i&LT, «£5 6Bffi*!ffiS!ffl 
L" _htC#KlbT, 5 6 A , 5 6 B <Dm?WmM2tlZ>o ZWRMT* 

-Mil IT7')7, 2 0 4 CD^JX-f 'yf2 0 4 b %Mi / E~$'£> ItfCioT, 5 
6 A, 5 6B0g2^j03lf-^l:^e)r^^tt5„ 
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[0147] 

&izMtit^®<Dmm?&mm<DmmzmMizmm?zzz:tfx*g&^ wane, 
v -> • \dy^mrf^no^.mz^^x. mmm^^mMiz^-o-mmz 

[0 14 8] 

^gl 2(O^I«&01 7(Z)^M^c2 0 1 a tbt, 2 Ola© 

«ttBIS:^Sfrffi«<g«2 0 1 b fc-TS. £<Z>»-£, #-y;i/<0J&*&^1B«c2 

a*M«2 o l a ©jny ^BlzmmZft&o 
[0149] 

igi7 (a) m^M2 o i aizm^n^-fu^f^^v^ h<D— W&tt 

U r<Z>E|l 7(a) <Z>^a*fiM£2 0 1 a Kit, b 2 2 1 ;fre>3giR 

3tifeyny^A(D||i <Dtf)l-zfV X h 2 2 2 (S&l#f) , Jktf$&2<Dtf;]s- 
yUXh 2 2 3 (121) #x#imc2#Hc#ttT^S*lT^S. 
, ^na- y ^ h 2 2 l ±1* r ^n ^7Aj (SKbt^§) y 

;i/2 2 o««aats^ tfCJ:oT£f£3*l£o #0!fT*«, ^2©^;i/-7 >, J^ N 
2 2 3 ct»©y;i/-y"G 1 6 PfJ©lEST^U^r-S/a > • ^Afc^frLfc^ 
feffltbt, ^j-y;i/2 2 0 ?: r^-^G 1 6 j CKJELTV^) ±iZ 

^l&$i±£ 0 *«CO*iffi«2 0 1am H2©^;i/-7"U^b 2 2 3 (12 

n) omw ( + x^f6i) icii-^y , '»#$:^'rs^A^vNfe«). ^-^gi 

6©77*U^r-i/a>U^h2 24lt ^-7°U X h 2 2 2 (Hi #1) 
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[0 15 0] 

gp*>> ^ic^j-y;i/2 2 o &y;i/-^G l 6±^?>£ilffl^;i/-^'J xh22 

^;i/-^G 1 607^'J^r-i/3 h 2 2 4©^mtbte> 0 

, *Mt-(i, A-v;i/2 2o&y;i/-^Gi6±^f J ^[fii C+x^-fBi) (c#i& 

f IT, A-V^2 2 0«?:P (m, n) ft&t. MiZfi-VJV 
2 2 OCDJgggtf, mmffi®2 0 1 a 5rHti^^j^fIi|!c2 0 1 b <D + x JjfaOW 
{H9©J^P (ml, nl) <fcc>lC, 0 1 ©V^X 2 0 4 ^^^iHUC^Kr-T 

[0151] 

3tf>M!^ #-v;i/2 2 o y;i/-^Gi 6®iMI©m^, 01 

7 (b) (C^-TJ:^iCgg^P (0, nl) (D&mftjfrW* W*>T 7 V T - is n Is 
U * h 2 2 4±tC#Kft-<So 2 0 4 £#^{CT;£ftlC^ifrbT, 

^j-y;i/2 2 o &7^'J^r-^3 >a 3 (Dm^±lz®W}£-&f=.WiMT*. HI l 
^>f*;f'2 0 4 aS:^'J*^t5Ii:ICiot, SfeTS^IStC. fro^tCT 

[0 15 2] 

&fC, «Atf017 (a) IC&V>T, A~V;i/2 2 0©|fl±©l 

tttf&oMKtt 2 0 1 a©^it% ^O^J»aE*iH«2 0 1 b (B^SSlC** 
y;i/2 2 0 l±^a%fg«c2 0 1 a (D3^v ^SPJC^^StlT v^s) HP*>#-y 
A/2 2 0^«ttt*5 (7^KU>^ffi(CfeS) il^fCtt, @107-)^2 
O40X^f«yf 2 04 a, 2 0 4 b KM©*itB&#fc-&<5 «fc 3 tC UTfcJ: V*. X 
©j:e)(C^>f>yf 2 0 4 a, 2 0 4 b ICE'JCD^fg t £ fC tt, *-y;i/ 

2 2 OCDT^fc^^itT* J:Vn 0 —Mil l/T, «fc o - V )V 2 2 0 tf^ 
Mtt*e&£££&C, £*>f 0 4 a &iBf£ 2 0 4 $: y 9 

U£££fCte, mmM®2 0 1 a©^:^SS:m)e«6H^#*87?^S <fce»JCLT% 
iVN 0 JE^C, _tfEtf>«SH©<*&<oi\ Ix(^-V;i/2 2 0#*aME«2 0 1 a 
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, X-f-yf 204 a, 2 0 4 b K# LT8!l©«itB *> <fc V*. 
[0 15 3] 

JELtfcsfcfcfcSi:* *«KU:«fflf«3ilR*jStt, ««ofil?8 (2 2 1-2 2 3 
) tf$kmZftfcmBM® (2 0 1a) <fcU> *©«»©tit?l0>ra*l*\ Xte^tf) 

(220) (3K>f>*) &^*u i©*-y^/i:*©tc»a)W«©*^i: 
©te*W«ica£t5v*T, *<a«Sfi:(Z>re?R<z>fa*ij&\ xte*©«»©M©fa4xfr 

ft T*®M £ it £ *> (D T* & £ o 
[0154] 

SP*>, *«©*-VA/ (2 2 0) tt, >K>fy-5^ >^H^©fIWii:g 
Ct, Xi"J->-7^^>^t'^Ii (2 0 1a) # £M»§l$iC#ifr-f 

r<Z)M^, GU I (Graphical User Interf ace) #5£t? n > t°rz. - # l£tf>#g^ 
[0155] 

#«»C£V*T, -e<0*^M« (2 0 1a) *«m3t©*|tlCMLTllK»lC«*f^ 

m7Fm®ftv*<Dffim<Dmizmi>T*<Dmi <DmmnmnmizwMm<DtiLmz.& 

feznztmz, y;i/ (220) (D-e<D«g2©SB®^e>©^»^tRiti, 
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fc;£iBn?&.5r£#M£ Uv\, 3*wcj:oT, *-v;i/ (220) oymfflW&M 

&#-v;i/ (2 2 0) ©gfr££?Sffl-e££o 
[0 15 6] 

-£tf)#-V;i/ (2 2 0) Sr^^Mc (2 0 1a) CD^- tf)MM5tf>f5 

^2©iiia (D tdimm (201b) iz®mt*^&&o^*o>wmmmz:¥z.fe 

^ny7A«7>f n>*t3:*jaSSftTv*&v^ frt, *0>#-y;i/ (220) 

(201a) (Dmnmicmztfim-eiz* r^w-i/ay • 
20) (jj<-r >^ >^/w>o (Dm&tf&tf&m&tf&Zo 

[0 15 7] 

*«-e«01 7 iC^I-cfc^lC, -eCD^fM (2 0 1a) WlC^-oaSSt 

<D>mm. &&ztib<Dmmizmmir2>mmt>mm.Fj (222, 223) icgt^s 

*itv^££5c, *<Djj-v;\s (220) #*co«8t#J©-:£<z>aS8IS0>#f (22 

ffi^©^P(D^j (222) <DKmiz?<Dffife<Dmm^mm-tz>mMv>v7mm. ( 

2 2 4) fc^U MlC^CD^-V^^-e^^lgC^J^-^'O^glSCD^J (2 2 3) 

n-vfr (220) %*<DmBM®<D*<nmmm<Dmj3<Dffima>m (222) &c 

afiV^aSP (0, nl) fejBj&fcOT, *©a«©-9-^fil?l (2 2 4) <Z)^_L 
[0 15 8] 

hp*>, 01 7fc^i-j:e){c. ^(Dm^mm (201a) wtc^-r^^r^u 

2 3) (DV^mn (2 2 4) #£fl!j<£>>M(Z)?!J (2 2 2) ©^flJtC^StlS. 
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z.(Dt.7*\z, *mo>mnwt&®W}*ft^ij-v)\' (220) zmm-t&t, -e<z> 

Vzfmm (2 2 4) *©T^U^r-2/ 3 > • •?U>f=7U*:Wtii-?Z>t~to\Z\%, iii 
4 y^J ysf^rA^TsK J;oTffflA-yjl/ (2 2 0) £-£tf)#J (2 2 3) frfe 

^n^^A©ffi(SSc*«#<, ^n^A'n h#^!BE#IlC&& J:3&»&T?%», G 
u I ^^T-§Hc * - y ;i/ & 7 ^ U - h > • /*©ftgic#j» 

[0159] 

ffi-r-^oD^T^ («T, rjg7r-r;i/j ii-g-eo til oom;w MSi:* 

[0 16 0] 

A9j/aH8tt, -Mil LTffi&Xy bWm 1 (ml 3 2, 6 

4^) (D?-** 1 t7- F£LT, ffifeV- F!Km2 (m2ii^tfl6, 3 2 
, 6 4f) !7r>f;i/©^li5:MltvK. d©|gHc, f*-*©® 

3g#&tt, ml •m2tfyhfc&S„ «itfml = 3 2, m2 = 16tit MM 

SfTSIgltCtt, flM&Jtiml • m2hfy h©«E«f& (M^tf 1 0 0 0 0fltfg£) & 
Lt^fJbt^t, 3g»£ ITSofef-^CMf-^ (*3 Sr^t-TT-* 

lilt, H^ffi^^Sr^^fc^tTt-Sr^^T'^Sc 
[0161] 
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ygft©SB^J'ft?8tcov\TttB J f>-r<^Sfe«)C Mx.tfie#J#-$5- 1 ~3 -r-^-r «fc 

[0 16 2] 
[0163] 
[0164] 

7>f;i/FDUtS) ©fNfrfit (message digest) fcftW^S tc6b<D 3#&t<Z) —MK. 
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[0 16 5] 

HI 5 fC^^T, ftf^T'yyi 5 1 VIZ. 77^fil/FDl tfJO^^P^ 

^$:77 / f^FD2 fCSB#"t"'5o f ©^®Xf7 7°l 5 2 til Mx.liMD5^ 
y Sy^g8$[£:fflV>T^T-f;i/FD 2tf t <Z>^= 5 f* 2 8 tfy h<Z)^>fit 

/W h^T'$)-5i:-r-5i:> 77>f;i/FD2%i^l 0 0 MA-f hgSic&&£ 

[0 16 6] 

MD 5/vy i/=t.mm(DTJl3V XAICO VN-Oi, ±fHtf> ? x h 2T'ffI 

^feT, IIT'iil^ - F"word"i:tt, 3 2^y h©*-e&U> 1 AM h"byte" 

mt, 8 tr^ h©*T^-5o -eit, -#j<z>t?y m*, &mz-m<D^4 htm 

SRtS^t^t^, ^tSi^tl-^tlS fcfy h©f-^©I* »; MSB(mos 
t significant bit), BP*>_t&tf-/ h ^*^JtC^^$ *l£ 1 A>f htf^-^L 

i:Mt53i:^T^, 3 3tte^*l-f*l4 b<DT-Z<Z>M$. *) LSB 
(least significant byte), BP^Tfl^W h#**JJC^3*lS 1 »7- FOf- 

[0 16 7] 

&©*e>K:?S3M*&5£3fc-*S. flP*>> " x_i " x tcTtf££^ i 
x_[i+i]"coj:e>(c^(Z)^;$:MaRT'fflt ) >; b(Di:-1-^ 0 P5«tc, _htf£:fc^ (^^m 

IB-t"+" l±, tf-KcBflUlk BPt>?£ 2"32 ©*n»S:*i*i-<S. fit, 
" X «< s " fcfc, X £s fcfy h«tt£flffJc#*»K:S/7hL/T (0«bT) f§£ 
nS3 2hf«yh©ffi5:t*tSo * fe, not(X) te, X <0lfv h#<DffijR(compl 
ement) &j£l*U " X v Y"ii, X £Y tlZify h#<£>0 RMil£]&fe LTff 
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mzMWL. n x xor Y"&x i:Y tiz^'y H^coxoR (mmmwimm mm.* 
mLxm^ti^m^M^L, "xy"&x mz\^y b^ANDmn^mLrm 

[0 16 8] 

#cic, _tfB(Z) 7 r ;i/ f d 2 {cta#$*iT^£^3rx b^-* (77^;i/fd 

frS©#A$SI£-£&U, bliO-e&oTfecfcV^ ^(D-ffibteS©^^^^ 
JgtCftSlC^C^^ffi-rfeoT^ ivx 0 ^-<Z> b tf y b(D* yt-i/<D-m 

[0 16 9] 

m_0 m_l ... m_[b-l] 

1 2©tj^T4 4 8tCllr|lrI£&£J:e>fC*i;&Dtfy h #<tf #[J (i&§5) £*l<g>„ KP*> 

(DMZtfmzms 1 2©%i:t'4 4 8 ic-a'|w[-e$>-&^ , r : b^ic^f £*l£ 0 

[0 17 0] 

1 2<Z)%£:T?4 4 8{C-£|SI£&£ J:c>(Clf y h"0" £tf#D-f £ 3 £ tC J: o TH?T 
£*IS 0 £T<£>«^C, 4>&< 1 If y K f lt*^t5 1 2tfy h#tf#IJ 

*?;b*l£frj£>*£) (Z> 6 4 tf-/ htf)»E7b\ :/AT*#«b;ft,£:* y*.-V\Z 
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2o©3 2 If y N0t7 - Kilbt, ij&^ft^lC^jSLTT&tf) 1 ?- K*«**JJC 
[0171] 

8t, EP*.5l2tf>yh©lfi[i:^S. -g-v*&*.S£, r © <fc e> &c LT»e>tifc^ 
T% r<Dcke){cLT#e>4xfe^ yfe-s;©#*7- K£ m[o ... n-i] £-T£o z: 

[0 17 2] 

H^&im-rSfctf)(C4 "7- W*;77 (A,B,C,D) rr^, 

a, b, c, d ii-e-#i-6*i3 2 tfy h©i/^^^T?&y, 3tie>© i^*#&t& 

>7— F A: 01 23 45 67 

C7— K B: 89 ab cd ef 

C7— K C: fe dc ba 98 

t7— K D: 76 54 32 10 

[0173] 

F(X,Y,Z) = XY v not(X) Z 

G(X,Y,Z) = XZ v Y not(Z) 

H(X,Y,Z) = X xor Y xor Z 

I(X,Y,Z) = Y xor (X v not(Z)) 
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&1f&e>> XY H not(X)Z Hit. mS^y h&MT'&lZ l tteZZ £.tf$t:LT 
[0174] 

mm.G, H, I tt, X,Y,Z <Z)fcf y hfr&bT V h #&CM*tKI £ £/&-T £ /ST 
T[i ... 64]&Mv^o sp*>, i^i&omm*. T[i] tit, i 

[0 17 5] 
T[i]= {4294967296 X abs(sin(i))} 

abs(sin(i)) It sin(i) <DmftmT*$>Z> 0 Z.tlbomWLJk&'r-zr)]/* 

& 1 6 V- F<DZfU y V £#t3S-r<5£#)fC, ^$(1 (C^V>T0^e> (N/16 

-l) £-vmt<d C i (cBB"re;i/-y<D^^ y] [ i &c|»-r£;b 

[0176] 

[ i tcwi-^;u-^(D^* y] 

SfcfSSR J ICO^T 0 fr<b 1 5 ltJ-F0^7t-^ M[i*16+j] £ X [j 

i&V^T, A'7 77A,B,C,D 0i fe-etl-Ttl^CCZ) J: 5 \Z A v V 7 AA ,BB,CC,DD tC 

[0 17 7] 
AA = A, BB = B, CC = C, DD = D 
[57>F1] 

r^t, [abed k s i] IZlk&mMZft O £fe$%-t Z> <, 
a = b + ((a + F(b,c,d) + X [k] + T[i]) «< s) 

fit, rko i 6m<Dt8imzft e> = 
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[0178] 



[ABCD 0 7 1] 


[DABC 1 12 2] 


[CDAB 2 17 3] 


[BCDA 


3 


22 


4] 


[ABCD 4 7 5] 


[DABC 5 12 6] 


[CDAB 6 17 7] 


[BCDA 


7 


22 


8] 


[ABCD 8 7 9] 


[DABC 9 12 10] 


[CDAB 10 17 11] 


[BCDA 


11 


22 


12] 


[ABCD 12 7 13] 


[DABC 13 12 14] 


[CDAB 14 17 15] 


[BCDA 


15 


22 


16] 


l^yy K2] 












Z.ZL~C\ [abed k 


s i] mk(Dmm*fto*j<D£.fem-i-z>o 








[0179] 














a = b + 


((a + G(b,c,d) + X[k] + T[i]) «< s) 








fit, #c© i em&mmzfioo 












[ABCD 1 5 17] 


[DABC 6 9 18] 


[CDAB 11 14 19] 


[BCDA 


0 


20 


20] 


[ABCD 5 5 21] 


[DABC 10 9 22] 


[CDAB 15 14 23] 


[BCDA 


4 


20 


24] 


[ABCD 9 5 25] 


[DABC 14 9 26] 


[CDAB 3 14 27] 


[BCDA 


8 


20 


28] 


[ABCD 13 5 29] 


[DABC 2 9 30] 


[CDAB 7 14 31] 


[BCDA 


12 


20 


32] 














[abed k 


s t] mk(DMm*fio : b<D£fem-tz> 


o 








[0 18 0] 














a = b + 


((a + H(b,c,d) + X[k] + T[i]) «< s) 




















[ABCD 5 4 33] 


[DABC 8 11 34] 


[CDAB 11 16 35] 


[BCDA 


14 


23 


36] 


[ABCD 1 4 37] 


[DABC 4 11 38] 


[CDAB 7 16 39] 


[BCDA 


10 


23 


40] 


[ABCD 13 4 41] 


[DABC 0 11 42] 


[CDAB 3 16 43] 


[BCDA 


6 


23 


44] 


[ABCD 9 4 45] 


[DABC 12 11 46] 


[CDAB 15 16 47] 


[BCDA 


2 


23 


48] 



15 K4] 

m% [abed k s t] mx&mmzfio *><Dt.fem-tz> 0 



[0181] 

a = b + ((a + I(b,c,d) + X[k] + T[i]) «< s) 

fit, ik<D i 6 moyymizft ? e 

[ABCD 0 6 49] [DABC 7 10 50] [CDAB 14 15 51] [BCDA 5 21 52] 

7 4 M2 0 0 3 - 3 0 1 7 0 2 2 
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[ABCD 12 6 53] [DABC 3 10 54] [CDAB 10 15 55] [BCDA 1 21 56] 
[ABCD 8 6 57] [DABC 15 10 58] [CDAB 6 15 59] [BCDA 13 21 60] 
[ABCD 4 6 61] [DABC 11 10 62] [CDAB 2 15 63] [BCDA 9 21 64] 
#ac, A>v77A,B,C,D CD#jC-e4x-e*l^©«fc-5tC7ly7TAA,BB,CC,DD (DM 
(Z<D7U V 9<MQMi)Wb$.2>-tfl<DAv 77A,B,C,D ©-fit) ZtiaM^Z,, 
[0 18 2] 

A = A + AA, B = B + BB, C = C + CC, D = D + DD 

[ i iz \ss-t & jv - ^(omt> y ] 
ftjjtisxttwztitcmmmit^vy b, c, d ©f-e^feot-fes. hp 

A>y7?A ©TWh^^iot, Ay77D ©±fi;W 
#-£0>3l#&*i-e&S. 3 2 If 7 Mii 6 4 M' J: ^ i e> 

-etl^tlMA^A^ 77A , Xtt^»;7 7A,B <Z>-it©*&K*?HBfcLT 

[0183] 

^■ICli, ;* y-fe- 5? 3t(Z>;?T)ifc^y hilts ( s «MD 5 7\y S>rL»iS[ 
T*l±5 1 2) ©7n^^B i (i = 1 — 1) #<Difl3f£, JiH#C#c0> «fc o &H8#& 

[0184] 
Mj = (a-Bl + b) mo d 2 s 
Mj = (M i _ 1 • Bi + b) mod2 s ( i = 2 ~ I ) 
Z<DM&. a, b i*0Ekft<D s hOWJ, Mj tf*»«j;feM*SMBi:fc 
So 

£#BgLTl&ElB-r.g> 0 33t*{iMD5A7 2/ V^TMftMB fettle 5 % 
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[0 18 5] 

5fef0l 6©xf«^i 6 1 &c£v%T, Kg^lr^tn- K<0fl3» 

&*"*3BRNX, N Y COM =fe-e*l^*l 0 tCtS^U Mlill^t 3 2 tf >y o 

^COX^^^l 6 2 1CJ3V*T, 77^f;i/FD i cpco^x N^-^©$feBS^e> 

i (rr-etii am h) ©s:^3-k (z\z\xit±x<Dmm(Dn- 

tiMWX*$>2>) &M'J, -£*UCgKX^-/^l 6 3 IZ&^X, m^M^tc^C 

fiPt>*MT^iA~Z, a~z COMtl^COa- K"e ^r'yyi64 

NX (il^e>tlfe^^35C^3- Ka>«8) HMCltlW^S^ 
!5tN A iCjtLfc^if e>fr£S8^£o N A = 512/8 = 6 4T^5. 

[0 18 6] 

nx = n a T'&££#{ctt, ^ l 6 6 izmftLT, mWLNXZoizm-? 

COM^jffl (A, B, C, D) fcftlS-rSo ^*U±, ±fBC0X^^yD £ 1 
, MmtXTV? 1 6 8 lZ®ftl'X. 7 74 )IFD ltpiZm&%l.>)ttMtl&Z>$: 

■r^^l 6 9 xm^M-Dtc^n - FMim x^-y^l 6 8 iz®ft ih£ 
a JSJC x-^y^l 6 5 -e^i5CNX^N A IcStLT^&^ii^tctK l&fm:*^ 
>y^l6 8 KM,ft-tZ> a 

[0 18 7] 

fit, T.T-VZfl 6 8 IC&VNT, i^^tt^Stf 3- F*^f£fS 
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££IC&> mmt^V^ 1 6 2 \ZM*)> 77^il/FDlffifflf^Xhr-^^ 
1 £^#<D3C^=i- F#gc<^<b*lT, «TXf«y^l 6 3 — 16 8 <7)»r 

- Ft>m<&^f~££izi*. mmzxTv^n oizmfLz, mmm (a, b 

, C, D) #ftJ|3*l£ 0 d<Z)I^C, «NX, N YOOffiJ: U^<»me>tlfe^^I 

^^^^E^^?$n-5 0 #<b4x£^Hfi (a, b, c, d) tfrnmrntem 

[0 18 8] 

ha^cmd 5/\>y iya.mm^m^^rmi 5, &t>*isi 6 ©impart*, @b#j 

##1, 2©** U^-^ F(Z)fB^J$:^t- f^PX F^-#, WWf3©r^ 
[0 18 9] 

MDSCDMrfoW. (K#J##1) =hex(lc0a0bld72e256bbl0556a2fb52d28ae) 
MD 5 tf>M#*rtiI (IH^!f#-^2) =hex(ec8c3c9af5630f61f3d0cd2bdl3b0f0d) 
MD 5 £>M$rtlI (SB^J##3) =hex(164fl4406ac21158e20ba72666a033ab) 

f & m y i& ^ & # e> g^-fift & ftn u r v * s r=. gauges ©tan^s & man 

[0190] 
[0191] 
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[0 19 2] 

a 

[0193] 

T, MxJiSNP : Single Nucleotide Polymorphism) 

[0194] 

'pr£\,\?-$ tta- if {cgy&r* ^ & t? s; * * &«^-r & ^ £ ^ § o 

[0 19 5] 
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[04] 03£>|frf^C^< DNAfi©Mf©i^^t7n-ft- 

[06] 05©|&^ICM< DN A#fg©rL-if(^i&f^$:^-r-7P-^-V- 

[0 7] g?^E (DN A) <F)J* 9 V^t^ K (2 0 4 81) (DMPi^^ 
•f^** hf-^ $:4ffT'3 2^J<Z)gt5^-r^^ hir-#T (i, j) tC##JL£: 
^ffi$r^i"01?$>-5o 

[08] M^E^^m^-^A (i, j) , ^dtl^'bUm^n 
-5>^>KD-AC (j) , Bl (i) , B2 (i) £^-T0T&£ o 

[0 9] mmnnE<Di/> fd-ac ( j ) , bi cd , B2 u) & 

^-T0T?fe^ o 

[010] §»USfF (DNA) <DZ2 V^Sr^ K (2 0 4 8 f@) (Dmn*^ 
hf-^5:4ffT'3 2^J©S(5^7 : -d F ^ hf'-^TF (i, j) (C##JU£ 

[01 i] ^4F©tif-3fAF (i, j) , j5L&z.ne>fr?>nm2ti 

5i/>Kn-ACF (j), B1F (i), B2F (i) S^tHtftS. 

[012] «3ftF0)S/> Kn — AC F (j), B1F (i), B2F (i 

[013] »**G COT ^ 7 ^ (8 2 01) (Z>f2^j ^^"T^ 
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hf-^$:8m'2 6&}<DB&t*X h-r-^tC^StfLfc^ffiSr^ST** 

[IM14] M 1 3 fp(D— mo)?-* ^^tit^S. 

[|H1 5] *#§^<Z>m6©0®©m 1 ©I»Ifmi/~^>^?:^t7D 

[016] *^0H©IIM<Z)^©ll2©M^ffifm^->r>X?:^-r^n 
— ^ •v - h T? & -5 □ 

[017] *^©^jg©^<D^®®i^T*<z)^-y;i/©^i&^<Z)-* 

1 -if* y h <7 — 2A, 2 B -n>t?n-# i/^^A, 3 - n 
<D-?Urt4#. 4-DNA«DJ/-<T>*-, 15-CD- 
R/RWK7^f^, 16-CD-R, 17-i^fni'SS> 19-7^^- 
:7 7-OK 2 0-17-0^77^^ 2 l-3>f>y77^;i/, 3 1 — 3 > 
r7777^f;i/ 

SEQUENCE LISTING 

<110> Omori, Satoshi 

<120> Method and apparatus for recording information of nucleotide 
sequence and amino acid sequence 

<130> 2001A09 

<140> 
<141> 
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<150> JP 2000-117343 
<151> 2000-04-19 

<150> JP 2000-149122 
<151> 2000-05-19 

<160> 3 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2048 
<212> DNA 

<213> Escherichia coli 



<400> 1 






agcttttcat 


tctgactgca 


acgggcaata 


tgatagcagc 


ttctgaactg 


gttacctgcc 


tcactaaata 


ctttaaccaa 


tataggcata 


acaacatcca 


tgaaacgcat 


tagcaccacc 


aacggtgcgg 


gctgacgcgt 


acaggaaaca 


cttttttttt 


cgaccaaagg 


taacgaggta 


acatcagtgg 


caaatgcaga 


acgttttctg 


aggcaggggc 


aggtggccac 


cgtcctctct 


gcgatgattg 


aaaaaaccat 


tagcggccag 


cgtatttttg 


ccgaactttt 


gacgggactc 


caattgaaaa 


ctttcgtcga 


tcaggaattt 


agtttgttgg 


ggcagtgccc 


ggatagcatc 
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tgtctctgtg 


tggattaaaa 


aaagagtgtc 


60 


gtgagtaaat 


taaaatttta 


ttgacttagg 


120 


gcgcacagac 


agataaaaat 


tacagagtac 


180 


attaccacca 


ccatcaccat 


taccacaggt 


240 


cagaaaaaag 


cccgcacctg 


acagtgcggg 


300 


acaaccatgc 


gagtgttgaa 


gttcggcggt 


360 


cgtgttgccg 


atattctgga 


aagcaatgcc 


420 


gcccccgcca 


aaatcaccaa 


ccacctggtg 


480 


gatgctttac 


ccaatatcag 


cgatgccgaa 


540 


gccgccgccc 


agccggggtt 


cccgctggcg 


600 


gcccaaataa 


aacatgtcct 


gcatggcatt 


660 


aacgctgcgc 


tgatttgccg 


tggcgagaaa 


720 
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atgtcgatcg 


ccattatggc 


cggcgtatta 


gaagcgcgcg 


gtcacaacgt 


tactgttatc 


780 


gatccggtcg 


aaaaactgct 


ggcagtgggg 


cattacctcg 


aatctaccgt 


egatattget 


840 


gagtccaccc 


gccgtattgc ggcaagccgc 


attceggctg 


atcacatggt 


gctgatggca 


900 


ggtttcaccg 


^vgg t <\<x iga 


Q Q Q Q rrrrp era a 


ctggtggtgc 


ttggacgcaa 


cggttccgac 


960 


tactctgctg 






cgcgccgatt 


gttgegagat 


ttggacggac 


1020 


gttgacgggg 




p or 3 P P P <xP or "f 


caggtgcccg 


atgcgaggtt 


gttgaagtcg 


1080 


atgtcctacc 




groraorCt t fCC 


tactteggeg 


ctaaagttct 


tcacccccgc 


1140 


accattaccc 


ccatcgccca 


gttccagatc 


ccttgcctga 


ttaaaaatac 


eggaaatect 


1200 


caagcaccag 


gtacgctcat 


tggtgccagc 


cgtgatgaag 


acgaattacc 


ggtcaagggc 


1260 


atttccaatc 


tgaataacat 


ggcaatgttc 


agcgtttctg 


gtceggggat 


gaaagggatg 


1320 


gtcggcatgg 


cggcgcgcgt 


etttgeageg 


atgtcacgcg 


cccgtatttc 


cgtggtgctg 


1380 


attacgcaat 


catcttccga 


atacagcatc 


agtttctgcg 


ttccacaaag 


cgactgtgtg 


1440 


cgagctgaac 


gggcaatgca 


ggaagagttc 


tacctggaac 


tgaaagaagg 


cttactggag 


1500 


ccgctggcag 


tgacggaacg gctggccatt 


atctcggtgg 


taggtgatgg 


tatgcgcacc 


1560 


ttgcgtggga 


tctcggcgaa 


attctttgee 


gcactggccc 


gegecaatat 


caacattgtc 


1620 


gccattgctc 


agggatcttc 


tgaaegctea 


atctctgtcg 


tggtaaataa 


egatgatgeg 


1680 


accactggcg 


tgcgcgttac 


tcatcagatg 


ctgttcaata 


ccgatcaggt 


tatcgaagtg 


1740 


tttgtgattg 


gcgtcggtgg 


cgttggcggt 


gcgctgctgg 


agcaactgaa 


gcgtcagcaa 


1800 


agctggctga 


agaataaaca 


tatcgactta 


cgtgtctgcg 


gtgttgccaa 


ctcgaaggct 


1860 


ctgctcacca 


atgtacatgg ccttaatctg 


gaaaactggc 


aggaagaact 


ggcgcaagcc 


1920 


aaagagccgt 


ttaatctcgg gcgcttaatt 


cgcctcgtga 


aagaatatca 


tetgetgaac 


1980 


ccggtcattg 


ttgactgcac 


ttccagccag 


gcagtggcgg 


ateaatatge 


cgacttcctg 


2040 


cgcgaagg 
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<400> 2 






agcttttcat 


tctgactgca 


acgggcaata 


tgatagcagc 


ttctgaactg 


gttacctgcc 


tcactaaata 


ctttaaccaa 


tataggcata 


acaacatcca 


tgaaacgcat 


tagcaccacc 


aacggtgcgg 


gctgacgcgt 


acaggaaaca 


cttttttttt 


cgaccaaagg 


taacgaggta 


acatcagtgg 


caaatgcaga 


acgttttctg 


aggcaggggc 


aggtggccac 


cgtcctctct 


gcgatgattg 


aaaaaaccat 


tagcggccag 


cgtatttttg 


ccgaactttt 


gacgggactc 


caattgaaaa 


ctttcgtcga 


tcaggaattt 


agtttgttgg 


ggcagtgccc 


ggatagcatc 


atgtcgatcg 


ccattatggc 


cggcgtatta 


gatccggtcg 


aaaaactgct 


ggcagtgggg 


gagtccaccc 


gccgtattgc 


ggcaagccgc 


ggtttcaccg 


ccggtaatga 


aaaaggcgaa 


tactctgctg 


cggtgctggc 


tgcctgttta 


tggcggccaa 


cttatacctg 


cgacccgcgt 


atgtcctacc 


aggaagcgat 


ggagctttcc 


accattaccc 


ccatcgccca 


gttccagatc 


caagcaccag 


gtacgctcat 


tggtgccagc 


atttccaatc 


tgaataacat 


ggcaatgttc 


gtcggcatgg 


cggcgcgcgt 


ctttgcagcg 


attacgcaat 


catcttccga 


atacagcatc 


cgagctgaac 


gggcaatgca 


ggaagagttc 


ccgctggcag 


tgacggaacg 


gctggccatt 


ttgcgtggga 


tctcggcgaa 


attctttgcc 


gccattgctc 


agggatcttc 


tgaacgctca 



tgtctctgtg 


tggattaaaa 


aaagagtgtc 


60 


gtgagtaaat 


taaaatttta 


ttgacttagg 


120 


gcgcacagac 


agataaaaat 


tacagagtac 


180 


attaccacca 


ccatcaccat 


taccacaggt 


240 


cagaaaaaag 


cccgcacctg 


acagtgcggg 


300 


acaaccatgc 


gagtgttgaa 


gttcggcggt 


360 


cgtgttgccg 


atattctgga 


aagcaatgcc 


420 


gcccccgcca 


aaatcaccaa 


ccacctggtg 


480 


gatgctttac 


ccaatatcag 


cgatgccgaa 


540 


gccgccgccc 


agccggggtt 


cccgctggcg 


600 


gcccaaataa 


aacatgtcct 


gcatggcatt 


660 


aacgctgcgc 


tgatttgccg 


tggcgagaaa 


720 


gaagcgcgcg 


gtcacaacgt 


tactgttatc 


780 


cattacctcg 


aatctaccgt 


cgatattgct 


840 


attccggctg 


atcacatggt 


gctgatggca 


900 


ctggtggtgc 


ttggacgcaa 


cggttccgac 


960 


cgcgccgatt 


gttgcgagat 


ttggacatta 


1020 


caggtgcccg 


atgcgaggtt 


gttgaagtcg 


1080 


tacttcggcg 


ctaaagttct 


tcacccccgc 


1140 


ccttgcctga 


ttaaaaatac 


cggaaatcct 


1200 


cgtgatgaag 


acgaattacc 


ggtcaagggc 


1260 


agcgtttctg 


gtccggggat 


gaaagggatg 


1320 


atgtcacgcg 


cccgtatttc 


cgtggtgctg 


1380 


agtttctgcg 


ttccacaaag 


cgactgtgtg 


1440 


tacctggaac 


tgaaagaagg 


cttactggag 


1500 


atctcggtgg 


taggtgatgg 


tatgcgcacc 


1560 


gcactggccc 


gcgccaatat 


caacattgtc 


1620 


atctctgtcg 


tggtaaataa 


cgatgatgcg 


1680 
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accactggcg 


tgcgcgttac 


tcatcagatg 


ctgttcaata 


ccgatcaggt 


tatcgaagtg 


1740 


tttgtgattg 


gcgtcggtgg 


cgttggcggt 


gcgctgctgg 


agcaactgaa 


gcgtcagcaa 


1800 


agctggctga 


agaataaaca 


tatcgactta 


cgtgtctgcg 


gtgttgccaa 


ctcgaaggct 


1860 


ctgctcacca 


atgtacatgg 


ccttaatctg 


gaaaactggc 


aggaagaact 


ggcgcaagcc 


1920 


aaagagccgt 


ttaatctcgg 


gcgcttaatt 


cgcctcgtga 


aagaatatca 


tctgctgaac 


1980 


ccggtcattg 


ttgactgcac 


ttccagccag 


gcagtggcgg 


atcaatatgc cgacttcctg 2040 


cgcgaagg 












2048 



<210> 3 
<211> 820 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Arg Val Leu Lys Phe Gly Gly Thr Ser Val Ala Asn Ala Glu Arg 

1 5 10 15 

Phe Leu Arg Val Ala Asp He Leu Glu Ser Asn Ala Arg Gin Gly Gin 

20 25 30 

Val Ala Thr Val Leu Ser Ala Pro Ala Lys lie Thr Asn His Leu Val 

35 40 45 

Ala Net He Glu Lys Thr He Ser Gly Gin Asp Ala Leu Pro Asn He 

50 55 60 

Ser Asp Ala Glu Arg He Phe Ala Glu Leu Leu Thr Gly Leu Ala Ala 

65 70 75 80 

8 4 ffii3E# 2003-3017022 
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Ala Gin Pro Gly Phe Pro Leu Ala Gin Leu Lys Thr Phe Val Asp Gin 

85 90 95 

Glu Phe Ala Gin He Lys His Val Leu His Gly He Ser Leu Leu Gly 
100 105 110 

Gin Cys Pro Asp Ser He Asn Ala Ala Leu He Cys Arg Gly Glu Lys 
115 120 125 

Met Ser He Ala He Met Ala Gly Val Leu Glu Ala Arg Gly His Asn 

130 135 140 

Val Thr Val He Asp Pro Val Glu Lys Leu Leu Ala Val Gly His Tyr 

145 150 155 160 

Leu Glu Ser Thr Val Asp He Ala Glu Ser Thr Arg Arg He Ala Ala 

165 170 175 

Ser Arg He Pro Ala Asp His Met Val Leu Met Ala Gly Phe Thr Ala 

180 185 190 

Gly Asn Glu Lys Gly Glu Leu Val Val Leu Gly Arg Asn Gly Ser Asp 

195 200 205 

Tyr Ser Ala Ala Val Leu Ala Ala Cys Leu Arg Ala Asp Cys Cys Glu 

210 215 220 

He Trp Thr Asp Val Asp Gly Val Tyr Thr Cys Asp Pro Arg Gin Val 

225 230 235 240 
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Pro Asp Ala Arg Leu Leu Lys Ser Met Ser Tyr Gin Glu Ala Met Glu 

245 250 255 

Leu Ser Tyr Phe Gly Ala Lys Val Leu His Pro Arg Thr He Thr Pro 

260 265 270 

He Ala Gin Phe Gin He Pro Cys Leu He Lys Asn Thr Gly Asn Pro 

275 280 285 

Gin Ala Pro Gly Thr Leu He Gly Ala Ser Arg Asp Glu Asp Glu Leu 

290 295 300 

Pro Val Lys Gly He Ser Asn Leu Asn Asn Met Ala Met Phe Ser Val 

305 310 315 320 

Ser Gly Pro Gly Met Lys Gly Met Val Gly Met Ala Ala Arg Val Phe 

325 330 335 

Ala Ala Met Ser Arg Ala Arg He Ser Val Val Leu He Thr Gin Ser 

340 345 350 

Ser Ser Glu Tyr Ser He Ser Phe Cys Val Pro Gin Ser Asp Cys Val 

355 360 365 

Arg Ala Glu Arg Ala Met Gin Glu Glu Phe Tyr Leu Glu Leu Lys Glu 

370 375 380 



Gly Leu Leu Glu Pro Leu Ala Val Thr Glu Arg Leu Ala He He Ser 

8 6 £BliE# 2003-3017022 
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385 390 395 400 

Val Val Gly Asp Gly Met Arg Thr Leu Arg Gly He Ser Ala Lys Phe 
405 410 415 

Phe Ala Ala Leu Ala Arg Ala Asn He Asn He Val Ala He Ala Gin 

420 425 430 

Gly Ser Ser Glu Arg Ser He Ser Val Val Val Asn Asn Asp Asp Ala 

435 440 445 

Thr Thr Gly Val Arg Val Thr His Gin Met Leu Phe Asn Thr Asp Gin 

450 455 460 

Val He Glu Val Phe Val He Gly Val Gly Gly Val Gly Gly Ala Leu 

465 470 475 480 

Leu Glu Gin Leu Lys Arg Gin Gin Ser Trp Leu Lys Asn Lys His He 

485 490 495 

Asp Leu Arg Val Cys Gly Val Ala Asn Ser Lys Ala Leu Leu Thr Asn 

500 505 510 

Val His Gly Leu Asn Leu Glu Asn Trp Gin Glu Glu Leu Ala Gin Ala 

515 520 525 

Lys Glu Pro Phe Asn Leu Gly Arg Leu He Arg Leu Val Lys Glu Tyr 

530 535 540 
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His Leu Leu Asn Pro Val lie Val Asp Cys Thr Ser Ser Gin Ala Val 

545 550 555 560 

Ala Asp Gin Tyr Ala Asp Phe Leu Arg Glu Gly Phe His Val Val Thr 

565 570 575 

Pro Asn Lys Lys Ala Asn Thr Ser Ser Met Asp Tyr Tyr His Gin Leu 

580 585 590 

Arg Tyr Ala Ala Glu Lys Ser Arg Arg Lys Phe Leu Tyr Asp Thr Asn 

595 600 605 

Val Gly Ala Gly Leu Pro Val He Glu Asn Leu Gin Asn Leu Leu Asn 

610 615 620 

Ala Gly Asp Glu Leu Met Lys Phe Ser Gly lie Leu Ser Gly Ser Leu 

625 630 635 640 

Ser Tyr He Phe Gly Lys Leu Asp Glu Gly Met Ser Phe Ser Glu Ala 

645 650 655 

Thr Thr Leu Ala Arg Glu Met Gly Tyr Thr Glu Pro Asp Pro Arg Asp 

660 665 670 

Asp Leu Ser Gly Met Asp Val Ala Arg Lys Leu Leu He Leu Ala Arg 

675 680 685 

Glu Thr Gly Arg Glu Leu Glu Leu Ala Asp He Glu lie Glu Pro Val 

690 695 700 
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Leu Pro Ala Glu Phe Asn Ala Glu Gly Asp Val Ala Ala Phe Met Ala 

705 710 715 720 

Asn Leu Ser Gin Leu Asp Asp Leu Phe Ala Ala Arg Val Ala Lys Ala 

725 730 735 

Arg Asp Glu Gly Lys Val Leu Arg Tyr Val Gly Asn He Asp Glu Asp 

740 745 750 

Gly Val Cys Arg Val Lys He Ala Glu Val Asp Gly Asn Asp Pro Leu 

755 760 765 

Phe Lys Val Lys Asn Gly Glu Asn Ala Leu Ala Phe Tyr Ser His Tyr 

770 775 780 

Tyr Gin Pro Leu Pro Leu Val Leu Arg Gly Tyr Gly Ala Gly Asn Asp 

785 790 795 800 

Val Thr Ala Ala Gly Val Phe Ala Asp Leu Leu Arg Thr Leu Ser Trp 

805 810 815 

Lys Leu Gly Val 

820 
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